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(54) ORGANIC ELECTROLUMINESCENT ELEMENT, LIGHT EMITTING SOURCE, 
LIGHTING DEVICE, DISPLAY DEVICE AND LIGHT-EMISSION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL 
element with maximum light-emitting wavelength of not 
more than 415 nm of high luminous efficiency which 
saves power, emits sheet light and can be used for 
manufacturing a flexible device, as well as a light 

emitting source, a lighting device, a display device and a .^^S^S^^Sf 
light-emitting method using the organic EL element. ....^^^^^J^^^if 
SOLUTION: With the organic EL element having a pair 
of electrodes and an organic compound thin film pinched 
by the pair of the electrodes, the organic compound thin 
film is provided with a light emitting layer and an 
adjacent layer adjacent to the light emitting layer, with 
fluorescence maximum wavelength of each of light 
emitting material constituting the light emitting layer and 

an adjacent layer material constituting the adjacent layer of not more than 415 nm. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3 in the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic electroluminescent element (an organic EL 
device is called hereafter) from which the fluorescence maximum wave length used for the light source 
of a flat display, the flat-surface light source for lighting and an optical storage, an electrophotography 
copying machine, an optical -communication processing device, etc. gets luminescence of 415nm or less. 

[0002] 

[Description of the Prior Art] Conventionally, as the flat-surface mold light source, although the 
inorganic electroluminescent element has been used, in order to make an inorganic electroluminescent 
element drive, the high voltage of an alternating current is needed. 

[0003] The organic EL device developed recently the thin film (organic compound thin film) containing 
the organic compound of fluorescence Have the configuration inserted in cathode and an anode plate, 
and an exciton (exciton) is made to generate by making an electron and an electron hole pour in and 
recombine with said organic compound thin film, the component which emits light using emission 
(fluorescence and phosphorescence) of the light at the time of this exciton deactivating — it is -- 
several V- dozens — light can be emitted by about V low battery, since it is a self-luminescence mold, it 
is rich in an angle-of-visibility dependency, and visibility is high. Furthermore, since it is the solid-state 
component of a thin film mold, it is observed also from viewpoints, such as space-saving, and the 
expansion to utilization research is started. 

[0004] Organic EL devices various until now are reported, for example, the thing using the single crystal 
anthracene etc. as an organic compound of fluorescence given in U.S. Pat. No. 3,530,325, the thing 
which combined the hole injection layer and luminous layer of a publication with JP,59-194393,A, the 
thing which combined the hole injection layer and electron injection transportation layer of a publication 
with JP,63-295695,A, and Jpn.Journal of Applied Phisycs, vol 127, and No.2 -- what combined [ page / 
269-271 st ] the electron hole moving bed, luminous layer, and electronic transition layer of a publication 
is indicated, respectively. 

[0005] However, a large number [ problems which should be solved, such as the further improvement in 
an energy conversion efficiency and luminous efficiency, and grant of the stability of the organic 
compound thin film in the passage of time ]. Especially the luminous efficiency of red luminescence is 
bad, and the further improvement is needed. 

[0006] Although the organic EL device which obtains red luminescence by carrying out color 
conversion of the luminescence from the organic compound thin film which emits light in blue or a 
bluish green color by the fluorochrome is indicated by JP,3- 152897, A, there are few fluorochromes 
which have absorption in blue or bluish green, and have fluorescence in red, and since they are 
performing color conversion in red from blue gradually using two or more fluorochromes, they cannot 
necessarily satisfy luminous efficiency. 

[0007] The organic EL device in which it is applied also to the information-display device and white 
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lighting like a display, and deals is indicated by emitting light to purple-blue luminescence thru/or a 
purple/blue field, and combining with EP1067165A the fluorescent substance which absorbs this 
luminescence. Since this can use for a purple-blue field the fluorescent substance which has absorption, 
conversion in red becomes convertible not through a multistage story at a single step. Therefore, 
compared with the technique of an indication, the conversion efficiency to red is high to said JP,3- 
152897,A, and it can be provided with power saving full color display and white lighting. However, the 
further amelioration is called for about the luminous efficiency of purple-blue luminescence from an 
organic compound thin film thru/or luminescence of a purple/blue field. 

[0008] Although the example which carried out ultraviolet luminescence with the organic EL device 
also has the technique otherwise indicated by JP,1 1-26159,A, it is the organic EL device of a monolayer 
configuration, and external ejection quantum efficiency is 0.1% or less, and luminous efficiency is very 
low. 

[0009] On the other hand, as an ultraviolet luminescence device in fields other than an organic EL 
device, the semiconductor device using the nitride system compound semiconductor which has a high 
energy band gap is developed so that it may be mentioned to JP, 10-32 1908, A. As an example of a 
device using the semiconductor device which has a high energy band gap, light emitting diode (LED), 
semiconductor laser, etc. to which a purple-blue color system can emit light are mentioned. 
[0010] However, it is difficult for the semiconductor device using a nitride system compound 
semiconductor to make a single crystal form unlike semiconductor devices, such as GaAs, GaP, and 
InGaAlAs. in order to obtain the single crystal film of a crystalline good nitride system compound 
semiconductor - MOCVD — law and HDVPE - making it form through a buffer layer using law on 
silicon on sapphire is performed. Although it is possible to offer the luminescence device which has 
luminescence maximum wave length by using these semiconductor devices in near-ultraviolet light, i.e., 
purple-blue luminescence, or 415nm or less, since LED needs the single crystal film of an inorganic 
semi-conductor, it is very difficult to produce and also requires the energy of manufacture. Furthermore, 
since it is the point light source, field-like luminescence is difficult, and since it is the single crystal film 
further, it can be said that production of the flexible device which used the resin film etc. as the base is 
almost impossible. 

[001 1] Moreover, it also sets to an inorganic EL element recently, and is The. 10th international 
workshop on inorganic and organic Although research of an ultraviolet luminescence device is made as 
indicated by the collection P-19 of electroluminescence (EL'00) drafts, the top which usually needs the 
about [ 100V ] high voltage, the energy efficiency of luminescence is also low and the inorganic EL 
element of loading to mobile computing devices etc. is unsuitable. 
[0012] 

[Problem(s) to be Solved by the Invention] In view of the above-mentioned technical problem, the 
purpose of this invention shape[ of a field ]-emits light by power saving, production of a flexible device 
is possible and luminescence maximum wave length with high luminous efficiency is offering the 
luminescence light source and the lighting system using an organic EL device and this organic EL 
device, a display device, and the luminescence approach 415nm or less. 
[0013] 

[Means for Solving the Problem] The purpose of above-mentioned this invention was attained by the 
following configurations. 

[0014] 1. It is the organic electroluminescent element characterized by the fluorescence maximum wave 
length of each adjacent layer ingredient which constitutes the luminescent material which has the 
adjacent layer which said organic compound thin film adjoins with a luminous layer and said luminous 
layer in the organic electroluminescent element which has on a base the organic compound thin film 
pinched by the electrode of a pair and the electrode of this pair, and constitutes said luminous layer, and 
said adjacent layer being 415nm or less. 

[0015] 2. Organic electroluminescent element given in the above 1 characterized by maximum 
luminescence wavelength of electroluminescence of said organic electroluminescent element being 
415nm or less. 
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[0016] 3. Organic electroluminescent element given in the above 1 or 2 characterized by for said 
luminous layer being electronic transportation mold luminous layer, and said adjacent layer being 
electron hole transportation layer. 

[0017] 4. Organic electroluminescent element given in the above 3 whose fluorescence maximum wave 
length of electronic transportation ingredient which side which said electron hole transportation layer 
touches has electronic transportation layer as adjacent layer of said electronic transportation mold 
luminous layer of the opposite side, and constitutes said electronic transportation layer is characterized 
by being 41 5nm or less. 

[0018] 5. Organic electroluminescent element given in the above 3 or 4 characterized by being short 
wavelength rather than fluorescence maximum wave Cho of luminescent material from which ionization 
potential of electron hole transportation ingredient which constitutes said electron hole transportation 
layer is 5.7eV or less, and fluorescence maximum wave length of said electron hole transportation 
ingredient constitutes said electronic transportation mold luminous layer. 

[0019] 6. Organic electroluminescent element given in the above 5 whose ionization potential of said 
electron hole transportation ingredient is characterized by being smaller than ionization potential of said 
luminescent material. 

[0020] 7. Organic electroluminescent element given in the above 1 or 2 characterized by for said 
luminous layer being electron hole transportation mold luminous layer, and said adjacent layer being 
electronic transportation layer 

[0021] 8. Organic electroluminescent element given in the above 7 whose fluorescence maximum wave 
length of electron hole transportation ingredient which side which said electron hole transportation layer 
touches has electronic transportation layer as adjacent layer of said electronic transportation mold 
luminous layer of the opposite side, and constitutes said electron hole transportation layer is 
characterized by being 415nm or less. 

[0022] 9. Organic electroluminescent element given in the above 7 or 8 characterized by being short 
wavelength rather than fluorescence maximum wave Cho of luminescent material from which electron 
affinity of electronic transportation ingredient which constitutes said electronic transportation layer is 
2.5eV or more, and fluorescence maximum wave length of said electronic transportation ingredient 
constitutes said electron hole transportation mold luminous layer. 

[0023] 10. An organic electroluminescent element given in the above 9 whose electron affinity of said 
electronic transportation ingredient is characterized by being larger than the electron affinity of said 
luminescent material. 

[0024] 11. An organic electroluminescent element given in any 1 term of the above 1-10 characterized 
by each glass transition point of all the ingredients that constitute said organic compound thin film being 
100 degrees or more. 

[0025] 12. An organic electroluminescent element given in any 1 term of the above 1-1 1 characterized 
by said base being a resin film. 

[0026] 13. An organic electroluminescent element given in any 1 term of the above 1-12 characterized 
by the external ejection effectiveness in the room temperature of luminescence of said organic 
electroluminescent element being 2% or more. 

[0027] 14. An organic electroluminescent element given in any 1 term of the above 1-13 characterized 
by having the color transducer changed into a color which absorbs luminescence from said luminous 
layer and is different from this luminescence. 

[0028] 15. An organic electroluminescent element given in the above 14 characterized by luminescence 
from said luminous layer being the color of a purple-blue field. 

[0029] 16. An organic electroluminescent element given in the above 14 or 15 said whose color 
transducers are characterized by containing an inorganic fluorescent substance. 
[0030] 17. The luminescence light source constituted from an organic electroluminescent element of a 
publication by any 1 term of the above 1-16. 

[0031] 18. The lighting system constituted from an organic electroluminescent element of a publication 
by any 1 term of the above 1-16. 
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[0032] 19. 1st Organic Electroluminescent Element Given in above 14 Which is Blue Transducer Which 
Said Color Transducer Absorbs Luminescence from Said Luminous Layer, and Changes Blue, The 2nd 
organic electroluminescent element given in the above 14 which is the green transducer which said color 
transducer absorbs luminescence from said luminous layer, and changes green, The full color display 
device constituted from the 3rd organic electroluminescent element of a publication by the above 14 
which is the red transducer which said color transducer absorbs luminescence from said luminous layer, 
and changes into red. 

[0033] 20. It is the luminescence approach characterized by for the fluorescence maximum wave length 
of each adjacent layer ingredient which constitutes the luminescent material which has the adjacent layer 
by which said organic compound thin film adjoins a luminous layer and said luminous layer in the 
luminescence approach of applying an electrical potential difference and making it emitting light on a 
base to the electrode of said pair of the organic electroluminescent element which has the organic 
compound thin film pinched by the electrode of a pair and the electrode of this pair, and constitutes said 
luminous layer, and said adjacent layer to be 415nm or less. 

[0034] 21. It is the organic electroluminescent element which has the adjacent layer which said organic 
compound thin film adjoins with a luminous layer and said luminous layer in the organic 
electroluminescent element which has on a base the organic compound thin film pinched by the 
electrode of a pair, and the electrode of this pair, and is characterized by the maximum luminescence 
wavelength of the electroluminescence of said organic electroluminescent element being 415nm or less. 
[0035] 22. It is the organic electroluminescent element which has an adjacent layer per each which said 
organic compound thin film adjoins at the both sides of a luminous layer and said luminous layer in the 
organic electroluminescent element which has on a base the organic compound thin film pinched by the 
electrode of a pair, and the electrode of this pair, and is characterized by the maximum luminescence 
wavelength of the electroluminescence of said organic electroluminescent element being 415nm or less. 
[0036] Hereafter, this invention is explained to a detail. The organic EL device of this invention has on a 
base the organic compound thin film pinched by the electrode of a pair, and the electrode of this pair. 
[0037] Said organic compound thin film is two or more layer configuration. However, in this two or 
more layer configuration, layers other than the organic substance (for example, a lithium fluoride layer, 
the layer of an inorganic metal salt, or the layer containing them etc.) may be arranged in the location of 
arbitration. 

[0038] the adjacent layer which adjoins the luminous layer and this luminous layer which have the field 
(luminescence field) which the electron and electron hole which were poured in from the electrode of 
said pair recombine said organic compound thin film, and emits light - it has two-layer at least. Said 
luminescence field may be the whole layer of a luminous layer, and may be a part of thickness of a 
luminous layer. Moreover, you may be the interface of a luminous layer and an adjacent layer. In this 
invention, when a luminescence field covers two-layer, one layer of either is caught with a luminous 
layer, and one more layer is caught with the adjacent layer of said luminous layer. 
[0039] Although later mentioned about said adjacent layer, it can roughly classify into an electron hole 
transportation layer and an electronic transportation layer according to the function. When a function 
category is carried out still more finely, there are a hole injection layer, an electron hole transportation 
layer, an electronic blocking layer, an electronic injection layer, an electronic transportation layer, an 
electron hole blocking layer, etc. 

[0040] And in this invention, the fluorescence maximum wave length of each adjacent layer ingredient 
which constitutes the luminescent material which constitutes said luminous layer, and said adjacent layer 
is 415nm or less. 

[0041] In this invention, the fluorescence maximum wave length who considered as the membranous 
condition by approaches, such as a spin coat, a cast coat, or an ink jet, if it was the compound which can 
vapor-deposit said luminescent material or said adjacent layer ingredient as the fluorescence maximum 
wave length of luminescent material or an adjacent layer ingredient is 415nm or less and was the 
vacuum evaporationo film and a high molecular compound, and measured in the film concerned is 
415nmorless. 
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[0042] Fluorescence maximum wave Cho is wavelength which gives the maximal value in a 
fluorescence spectrum, and is an index which specifies the physical properties of the ingredient. When 
there is two or more maximum wave length, the long wavelength side is made into fluorescence 
maximum wave Cho. That is, even when there are two or more excitation states which give 
fluorescence, the thing of the minimum excitation state with the lowest energy is meant. The 
reinforcement of fluorescence is not related. Also when fluorescence intensity is very weak, 
fluorescence maximum wave length should just be 415nm or less. However, as for a kind at least, it is 
desirable among luminescent material that a fluorescence quantum yield is 0.5 or more. 
[0043] Moreover, the maximum luminescence wavelength of electroluminescence of the organic EL 
device of this invention is 415nm or less. The maximum luminescence wavelength of 
electroluminescence is wavelength of wavelength which gives the maximal value in an emission 
spectrum in the luminescence concerned when an electrical potential difference is impressed to the 
electrode of the pair of an organic EL device, an electron and an electron hole are poured in from each 
electrode and they recombined and emit light by the luminous layer. When there is two or more 
maximum luminescence wavelength, fluorescence intensity is the thing of the strongest maximum 
luminescence wavelength. 

[0044] As a color of such electroluminescence, it is desirable that it is purple-blue luminescence. The 
purple-blue of purple-blue luminescence is Purplish, when it measures with measuring instruments, such 
as spectral radiance meter CS-1000 (Minolta make), consequently a coordinate applies to a CLE 
chromaticity coordinate ("new edition color color science handbook" drawing 4 .16 [ 108-page ] (the 
edited by Color Science Association of Japan, University of Tokyo Press, 1985)). Blue (purple/blue) or 
Bluish The case where it is in the field of Purple (purple-blue) is said. 

[0045] Said luminous layer can pour in an electron hole from an anode plate by the hole injection layer, 
the electron hole transportation layer, or the electron hole transportation mold luminous layer at the time 
of (1) electric-field impression. And the impregnation function in which an electron can be poured in 
from cathode by the electronic transportation layer, the electronic injection layer, or the electronic 
transportation mold luminous layer, (2) The interior of a luminous layer is provided with the place of the 
recombination of the transportation function and (3) electrons to which the poured-in charge (an electron 
and electron hole) is moved by the force of electric field, and an electron hole, and it has the 
luminescence function to tie this to luminescence etc. However, although size may be in the 
transportation function in which an electron hole is poured in, easy and an electron are poured in, and a 
difference may be in easy, and it is expressed with the mobility of an electron hole and an electron, what 
has the function to which one of charges are moved is desirable. That is, what has the thing (an 
electronic transportation mold luminous layer is called) or electron hole transportation ability which has 
electronic transportation ability (an electron hole transportation mold luminous layer is called) is 
desirable. 

[0046] An electronic transportation mold luminous layer is a luminous layer which has electronic 
transportation ability, and it has the recombination field and luminescence field of an electron hole and 
an electron in an interface with the electron hole transportation layer, hole injection layer, or electronic 
blocking layer which adjoins fundamentally. However, luminescence is luminescence from the 
luminescent material of an electronic transportation mold luminous layer. 

[0047] An electron hole transportation mold luminous layer is a luminous layer which has electron hole 
transportation ability, and it has the recombination field and luminescence field of an electron hole and 
an electron in an interface with the electronic transportation layer which adjoins fundamentally, an 
electronic injection layer, or an electron hole blocking layer. However, luminescence is luminescence 
from the luminescent material of an electron hole transportation mold luminous layer. 
[0048] In this invention, although the desirable example of the lamination of the electrode of a pair and 
an organic compound thin film is shown below, it is not limited to this. 

(i) An anode plate / electron hole transportation layer / electronic transportation mold luminous layer / 
cathode (ii) An anode plate / electron hole transportation layer / electronic transportation mold luminous 
layer / electronic transportation layer / cathode (iii) anode plate / hole injection layer / electron hole 
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transportation layer / electronic transportation mold luminous layer / cathode (iv) anode plate / electron 
hole transportation mold luminous layer / electronic transportation layer / (Cathode v) anode plate / 
electron hole transportation layer / electron hole transportation mold luminous layer / electronic 
transportation layer / cathode (vi) An anode plate / hole injection layer / electron hole transportation 
layer / electron hole transportation mold luminous layer / electronic transportation layer / electronic 
injection layer (vii) anode plate / electron hole transportation layer / electronic transportation mold 
luminous layer / electronic transportation layer / cathode (viii) anode plate / an electron hole 
transportation mold luminous layer / electronic transportation layer / electronic injection layer / cathode 
(ix) In an anode plate / hole injection layer / electron hole transportation mold luminous layer / electron 
hole blocking layer / electronic transportation layer / electronic injection layer / cathode above, an 
electron hole transportation mold luminous layer and an electronic transportation mold luminous layer 
are luminous layers in this invention, and the layer which adjoins each other in contact with this 
luminous layer is an adjacent layer. 

[0049] What uses the large (4eV or more) metal, the alloy, the electrical conductivity compounds, and 
such mixture of a work function as electrode material as an anode plate in an organic EL device is used 
preferably. As an example of such electrode material, conductive transparent materials, such as metals, 
such as Au, Cul, indiumtinoxide (ITO), and Sn02, ZnO, are mentioned. Moreover, the ingredient which 
can produce the transparence electric conduction film with amorphous substances, such as IDIXO 
(In203-ZnO), may be used. This anode plate may form a pattern through the mask of a desired 
configuration at the time of vacuum evaporationo and sputtering of (100-micrometer or more extent) and 
the above-mentioned electrode material, when a thin film may be made to form such electrode material 
by approaches, such as vacuum evaporationo and sputtering, and the pattern of a desired configuration 
may be formed by the photolithography method or it seldom needs pattern precision. When taking out 
luminescence from this anode plate, it is desirable to make permeability larger than 10%, and below 
hundreds of ohms / ** of the sheet resistance as an anode plate are desirable. Although thickness is 
furthermore based also on an ingredient, lOnm - 1 micrometer is usually preferably chosen in 10-200nm. 

[0050] What, on the other hand, uses the small (4eV or less) metal (an electron injectional metal is 
called), the alloy, the electrical conductivity compounds, and such mixture of a work function as 
electrode material as cathode is used. As an example of such electrode material, a sodium and sodium- 
potassium alloy, magnesium, a lithium, magnesium / copper mixture, magnesium / silver mixture, 
magnesium / aluminum mixture, magnesium / indium mixture, aluminum / aluminum oxide (aluminum 
203) mixture, an indium, a lithium / aluminum mixture, a rare earth metal, etc. are mentioned. In these, 
the mixture of the point of endurance over electron injection nature, oxidation, etc. to an electron 
injectional metal and the second metal which is a metal with it, for example, magnesium / silver mixture, 
magnesium / aluminum mixture, magnesium / indium mixture, aluminum / aluminum oxide (aluminum 
203) mixture, a lithium / aluminum mixture, aluminum, etc. are suitable. [ the large value of a work 
function and ] [ more stable than this ] This cathode can produce such electrode material by making a 
thin film form by approaches, such as vacuum evaporationo and sputtering. Moreover, below hundreds 
of ohms / ** of the sheet resistance as cathode are desirable, and lOnm - 1 micrometer of thickness is 
usually preferably chosen in 50-200nm. In addition, in order to make luminescence penetrate, if either 
the anode plate of an organic EL device or cathode is transparent or translucent, it improves [ luminous 
efficiency ] and is convenient. 

[0051] Next, in this invention, the impregnation layer as an adjacent layer which adjoins a luminous 
layer, an electron hole transportation layer, an electronic transportation layer, etc. are explained. 
[0052] An impregnation layer is prepared if needed, has an electronic injection layer and a hole injection 
layer, and may be made to exist like the above between an anode plate, a luminous layer, or an electron 
hole transportation layer and between cathode, a luminous layer, or an electronic transportation layer. 
[0053] An impregnation layer is a layer prepared between an electrode and an organic layer for a driver 
voltage fall or the improvement in luminous efficiency, it is indicated by piece [ 2nd ] chapter "an 
electrode material" (123rd page - the 166th page) "an organic EL device and its industrialization front 
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line (November 30, 1998 N tea S company issue)" 2 at the detail, and there are a hole injection layer 
(anode plate buffer layer) and an electronic injection layer (cathode buffer layer). 
[0054] As for an anode plate buffer layer (hole injection layer), the giant-molecule buffer layer using 
conductive polymers with which the detail is indicated and is represented by the phthalocyanine buffer 
layer represented as an example at a copper phthalocyanine and the vanadium oxide, such as an oxide 
buffer layer, an amorphous carbon buffer layer, the poly aniline (EMERARU DIN), and the poly 
thiophene, etc. is mentioned to JP,9-45479,A, 9-260062, 8-288069, etc. 

[0055] As for a cathode buffer layer (electronic injection layer), the oxide buffer layer with which the 
detail is represented by the metal buffer layer which is indicated and is specifically represented to 
strontium, aluminum, etc., the alkali-metal-compound buffer layer represented by lithium fluoride, the 
alkaline earth metal compound buffer layer represented by magnesium fluoride, and the aluminum oxide 
is mentioned to JP,6-325871,A, 9-17574, 10-74586, etc. 

[0056] As for the above-mentioned buffer layer (impregnation layer), it is desirable that it is the very 
thin film, and although based also on a material, the thickness has the desirable range of 0.1-100nm. 
[0057] A blocking layer is prepared like the above if needed besides the basic configuration layer of an 
organic compound thin film. For example, there is an electron hole inhibition (hole block) layer 
indicated by the 237th page of JP,1 1-204258,A, 1 1-204359, and "the organic EL device and its 
industrialization front line (November 30, 1998 N tea S company issue)" etc. 

[0058] The recombination probability of an electron and an electron hole can be raised by preventing an 
electron hole, an electron hole blocking layer being an electronic transportation layer in large semantics, 
and the capacity to convey an electron hole consisting of a remarkable small ingredient, having the 
function to convey an electron, and conveying an electron. 

[0059] The recombination probability of an electron and an electron hole can be raised by preventing an 
electron, an electronic blocking layer being an electron hole transportation layer in large semantics, and 
the capacity to convey an electron consisting of a remarkable small ingredient on the other hand, having 
the function to convey ****** > and conveying an electron hole. 

[0060] It becomes an electron hole transportation layer from the ingredient which has the function to 
convey an electron hole, and a hole injection layer and an electronic blocking layer are also contained in 
an electron hole transportation layer in large semantics. 

[0061] Although two or more layers can be prepared, in the organic electroluminescent element of this 
invention, a luminous layer is an electronic transportation mold luminous layer, and a monolayer or 
when the adjacent layer is an electron hole transportation layer, it is desirable [ an electron hole 
transportation layer ] that the fluorescence maximum wave length of the electron hole transportation 
ingredient which constitutes this electron hole transportation layer is 415nm or less. Moreover, as for the 
side which touches said electron hole transportation layer further in the case of such lamination, it is 
desirable that the fluorescence maximum wave length of the electronic transportation ingredient which 
has an electronic transportation layer as an adjacent layer of said electronic transportation mold 
luminous layer of the opposite side, and constitutes this electronic transportation layer is 415nm. That is, 
it is desirable that the fluorescence maximum wave length of the ingredients of all three which 
sandwiched the luminous layer layers is 415nm or less. It is as having mentioned above about 
fluorescence maximum wave Cho. 

[0062] As an electron hole transportation ingredient 415nm or less, especially a limit does not have 
fluorescence maximum wave length, and he can choose and use the thing of arbitration in 
photoconductive material conventionally out of the well-known thing used for the hole injection layer of 
what commonly used as a charge impregnation transportation ingredient of an electron hole, or an EL 
element, and an electron hole transportation layer. 

[0063] An electron hole transportation ingredient may have impregnation of an electron hole, 
transportation, or electronic obstruction nature, and may be any of the organic substance and an 
inorganic substance, as an electron hole transportation ingredient - for example, a triazole derivative, an 
OKISA diazole derivative, an imidazole derivative, the poly aryl alkane derivative, a pyrazoline 
derivative and a pyrazolone derivative, a phenylenediamine derivative, an arylamine derivative, an 
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amino permutation chalcone derivative, an oxazole derivative, a styryl anthracene derivative, and full 
me — non, a derivative, a hydrazone derivative, a stilbene derivative, a silazane derivative, an aniline 
system copolymer and conductive polymer oligomer, especially thiophene oligomer, etc. are mentioned. 
[0064] As an electron hole transportation ingredient, although the above-mentioned thing can be used, it 
is desirable to use a porphyrin compound, an aromatic series tertiary-amine compound and a styryl 
amine compound, especially an aromatic series tertiary-amine compound. 
[0065] As an example of representation of the above-mentioned aromatic series tertiary-amine 
compound and a styryl amine compound N, N, N', the N'-tetrapod phenyl -4, 4'-diamino phenyl ;N, N'- 
diphenyl-N, N'-bis(3-methylphenyl)-[l and l'-biphenyl]-4, 4'-diamine (TPD); 2 and 2-bis(4-G p- 
tolylamino phenyl) propane; 1 and 1 -screw (4-G p-tolylamino phenyl) cyclohexane; - N, N, N', and N' - 
-the - tetra-p-tolyl -4 and 4'-diamino biphenyl;l - a l-bis(4-G p-tolylamino phenyl)-4- 
phenylcyclohexane; screw Phenylmethane; (4-dimethylamino-2-methylphenyl) A screw (4-G p- 
tolylamino phenyl) phenylmethane; - N and N 1 - diphenyl-N and N ! - JI (4-methoxypheny) -4 and 4' - 
diamino biphenyl; - N, N, N', and N' - the - tetra-phenyl -4, 4'-diamino diphenyl ether;4, and 4' - screw 
KUODORI phenyl; N, N, and N-Tori (Diphenylamino) Amine; 4- (p-tolyl) (G p-tolylamino)-4'-[4-(G p- 
tolylamino) styryl] stilbene; A 4-N, N-diphenylamino-(2-diphenyl vinyl) benzene;3-methoxy-4 f -N, and 
N-diphenylamino still benzene;N-phenyl carbazole, Furthermore, the thing which has in intramolecular 
two fused aromatic rings indicated by the U.S. Pat. No. 5061569 specification, For example, 4 and 4' bis 
[ - ] [N-(l-naphthyl)-N-phenylamino] biphenyl (NPD), JP,4-308688,A - indicating - having - **** - 
a triphenylamine - a unit — three — a ** — a starburst ~ a mold — connecting - having had — four — 
four - ' - four — 1 — ' - tris — [ — N - (3-methylphenyl) - N - phenylamino — ] - a triphenylamine 
(MTDATA) — etc. — mentioning — having . 

[0066] The polymeric materials which furthermore introduced these ingredients into the macromolecule 
chain, or used these ingredients as the principal chain of a macromolecule can also be used. 
[0067] Moreover, p mold-Si, p mold - Inorganic compounds, such as SiC, can also be used as a hole- 
injection ingredient and an electron hole transportation ingredient. 

[0068] while an electron hole transportation ingredient has electron hole transportation ability - and the 
long wave of luminescence - merit-izing — protecting — in addition — and the compound which is high 
Tg is desirable. 

[0069] Such an organic compound is obtained by acting as the non-plane target of the pi electron flat 
surface according to effectiveness, such as steric hindrance, as a concrete example. Introducing the 
substituent of steric hindrance nature into the ortho position (it having seen from the nitrogen atom) of 
the aryl group of a thoria reel amine as an example is mentioned. Angle of torsion is reinforced by this. 
[0070] That is, without lowering Tg of a high Tg electron hole transportation compound by arranging 
effectively in an organic compound a substituent with steric hindrance, such as a peri position hydrogen 
atom of a methyl group, t-butyl, an isopropyl group, and a naphthyl group, although the fall of some 
electron hole transportation ability is seen, the electron hole transportation compound which has short 
wavelength luminescence is obtained. However, a substituent is not limited above. 
[0071] Moreover, what (in for example, the case of a triphenylamine meta position of a phenyl group) is 
also introduced to the extent that it un-conjugates, when introducing the radical conjugated to a ring is 
obtained. 

[0072] Thus, although the example of a compound of the electron hole transportation ingredient which 
has a steric hindrance substituent, and a disconjugation mold electron hole transportation ingredient is 
given to below, it does not limit to this. 
[0073] 
[Formula 1] 
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C 4 H 9 (t) 

1-6 




C 4 H 9 (t) 

1-8 




C 4 H9<t) 



[0075] 
[Formula 3] 
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[Formula 4] 
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[Formula 5] 
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[0081] 
[Formula 9] 
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[0084] this electron hole transportation layer — the above-mentioned electron hole transportation 
ingredient — for example, vacuum evaporation technique, a spin coat method, the cast method, the ink 
jet method, and LB — it can form by thin-film-izing by well-known approaches, such as law. Although 
there is especially no limit about the thickness of an electron hole transportation layer, it is usually 5nm - 
about 5 micrometers. This electron hole transportation layer may be 1 layer structure which consists of a 
kind of the above-mentioned ingredient, or two sorts or more. 

[0085] About an electron hole transportation ingredient in case an electron hole transportation layer does 
not adjoin a luminous layer, fluorescence maximum wave length may exceed 415nm, and there is 
especially no limit. Conventionally, in photoconductive material, the thing of arbitration can be chosen 
and used out of the well-known thing used for the hole injection layer of what commonly used as a 
charge impregnation transportation ingredient of an electron hole, or an EL element, and an electron 
hole transportation layer. 

[0086] In this invention, when a luminous layer is an electronic transportation mold luminous layer and 
an adjacent layer is an electron hole transportation layer, the ionization potential of the electron hole 
transportation ingredient which constitutes said electron hole transportation layer is 5.7eV or less, and it 
is more desirable than fluorescence maximum wave Cho of the luminescent material from which 
fluorescence maximum wave Cho of said electron hole transportation ingredient constitutes said 
electronic transportation mold luminous layer that it is short wavelength. Moreover, it is desirable that 
the ionization potential of said electron hole transportation ingredient is smaller than the ionization 
potential of said luminescent material in this case. 

[0087] The ionization potential of an electron hole transportation ingredient is the value which was 
defined by energy required to carry out vacuum level emission of the electron in the HOMO (highest 
occupied molecular orbital) level of a compound, and formed the vacuum evaporationo film with the 
electron hole transportation ingredient concerned, formed the spin coat film, or was measured directly 
by photoelectron spectroscopy in the condition with fine particles. 

[0088] It is as [ Cho / fluorescence maximum wave ] above-mentioned. Moreover, it means that it is 
easy to be sufficient [ begin ] in an electron from HOMO level more as ionization potential being small, 
namely, means that it is easy to oxidize. 

[0089] It becomes an electronic transportation layer from the ingredient which has the function to 
convey an electron, and an electronic injection layer and an electron hole blocking layer are also 
contained in an electronic transportation layer in large semantics. 

[0090] an electronic transportation layer - a monolayer - or two or more layers can be prepared. In this 
invention, a luminous layer is an electron hole transportation mold luminous layer, and when it is the 
adjacent layer by which an electronic transportation layer adjoins a luminous layer, it is desirable that 
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the fluorescence maximum wave length of the electronic transportation ingredient which constitutes the 
electronic transportation layer concerned is 415nm or less. Moreover, as for the side which touches said 
electronic transportation layer further, in the case of such lamination, it is desirable that the fluorescence 
maximum wave length of the electron hole transportation ingredient which has an electron hole 
transportation layer as an adjacent layer of said electron hole transportation mold luminous layer of the 
opposite side, and constitutes this electron hole transportation layer is 415nm. That is, the fluorescence 
maximum wave length of the ingredients of all three which sandwiched the luminous layer layers is 
415nm or less. It is as having mentioned above about fluorescence maximum wave Cho. 
[0091] As an electronic transportation ingredient 415nm or less, especially a limit does not have 
fluorescence maximum wave length, and he can choose and use the thing of arbitration out of a well- 
known thing. 

[0092] As an example of this electronic transportation ingredient, heterocycle tetracarboxylic acid 
anhydrides, such as a phenanthroline derivative, a bipyridine derivative, a nitration fluorene derivative, a 
diphenyl quinone derivative, a thiopyran dioxide derivative, and naphthalene perylene, a carbodiimide, a 
deflection ORENIRIDEN methane derivative, anthra quinodimethan and an anthrone derivative, an 
OKISA diazole derivative, etc. are mentioned. Furthermore, in the above-mentioned OKISA diazole 
derivative, the thiadiazole derivative which permuted the oxygen atom of an oxadiazole ring by the 
sulfur atom, and the quinoxaline derivative which has the quinoxaline ring known as an electron 
withdrawing group can also be used as an electronic transportation ingredient and an electron injection 
ingredient. 

[0093] The polymeric materials which furthermore introduced these ingredients into the macromolecule 

chain, or used these ingredients as the principal chain of a macromolecule can also be used. 

[0094] Moreover, a metal complex can also be used, while it has electronic transportation ability as an 

electronic transportation ingredient of this invention — and the long wave of luminescence — merit-izing 

- protecting - in addition - and the compound which is high Tg is desirable. 

[0095] Such an organic compound is obtained by acting as the non-plane target of the pi electron flat 

surface according to effectiveness, such as steric hindrance, as a concrete example. Introducing the 

substituent of steric hindrance nature into the ortho position (it having seen from the nitrogen atom) of 

the aryl group of a thoria reel amine as an example is mentioned. Angle of torsion is reinforced by this. 

[0096] That is, without lowering Tg of a high Tg electronic transportation compound by arranging 

effectively in an organic compound a substituent with steric hindrance, such as a peri position hydrogen 

atom of a methyl group, t-butyl, an isopropyl group, and a naphthyl group, although the fall of some 

electronic transportation ability is seen, the electronic transportation compound which has short 

wavelength luminescence is obtained. However, a substituent is not limited above. 

[0097] Moreover, what (in for example, the case of a triphenylamine meta position of a phenyl group) is 

also introduced to the extent that it un-conjugates, when introducing the radical conjugated to a ring is 

obtained. 

[0098] Thus, although the example of a compound of the electronic transportation ingredient which has 
a steric hindrance substituent, and a disconjugation mold electronic transportation ingredient is given to 
below, it does not limit to this. 
[0099] 

[Formula 12] 
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[0100] 

[Formula 13] 
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[0101] this electronic transportation layer - the above-mentioned compound - for example, vacuum 
evaporation technique, a spin coat method, the cast method, and LB — a film can be produced by the thin 
film-ized method law, the ink jet method, etc. are well-known, and it can form. The thickness as an 
electronic transportation layer and an electronic injection layer is usually chosen in O.lnm - 5 
micrometers, although there is especially no limit. This electronic transportation layer and an electronic 
injection layer may be 1 layer structures which consist of these electronic transportation ingredient kinds 
or two sorts or more. 

[0102] Fluorescence maximum wave length may exceed 415nm, it is, and the electronic transportation 
ingredient which constitutes an electronic transportation layer when an electronic transportation layer 
does not adjoin a luminous layer is **. In that case, there is especially no limit, and it can choose and 
use the thing of arbitration out of a well-known thing. 

[0103] In this invention, when a luminous layer is an electron hole transportation mold luminous layer 
and an adjacent layer is an electronic transportation layer, the electron affinity of the electronic 
transportation ingredient which constitutes said electronic transportation layer is 2.5eV or more, and it is 
more desirable than fluorescence maximum wave Cho of the luminescent material from which 
fluorescence maximum wave Cho of said electronic transportation ingredient constitutes said electron 
hole transportation mold luminous layer that it is short wavelength. Moreover, it is desirable that the 
electron affinity of said electronic transportation ingredient is smaller than the electron affinity of said 
luminescent material in this case. 

[0104] It is defined as an electron affinity with the energy which the electron in vacuum level falls and 
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stabilizes on the LUMO (minimum sky molecular orbital) level of a compound, and the energy value of 
the absorption end of an absorption spectrum is applied to the value of ionization potential. Ionization 
potential is as above-mentioned. 

[0105] Moreover, fluorescence maximum wave Cho is synonymous with ****. Moreover, it means that 

stabilization energy is [ that an electron tends to go that an electron affinity is large into LUMO level 

from vacuum level ] large, namely, means that it is easy to be returned. 

[0106] Next, the luminescent material which constitutes a luminous layer is explained. As for 

luminescent material, it is desirable that it is the organic compound of complex which emits 

fluorescence or phosphorescence, and it requires that fluorescence maximum wave length should be 

415nm or less in this invention. As such the thing of arbitration can be chosen and used 

out of the well-known thing used for the luminous layer of an organic EL device. 

[0107] Moreover, most of the aforementioned electron hole transportation ingredients or electronic 

transportation ingredients can use it also as a luminescent material. 

[0108] Polymeric materials like a polyvinyl carbazole or the poly fluorene are sufficient as luminescent 
material, and it may use the polymeric materials which introduced said luminescent material into the 
macromolecule chain further, or used said luminescent material as the principal chain of a 
macromolecule. 

[0109] Moreover, a dopant (guest substance) may be used together to a luminous layer, and the thing of 
arbitration can be chosen and used for it out of the well-known thing used as a dopant of an EL element. 
[01 10] while it has electron hole transportation ability and electronic transportation ability as a 
luminescent material - and the long wave of luminescence - merit-izing - protecting -- in addition - 
and the compound which is high Tg is desirable. 

[01 1 1] Such an organic compound is obtained by acting as the non-plane target of the pi electron flat 
surface according to effectiveness, such as steric hindrance, as a concrete example. Introducing the 
substituent of steric hindrance nature into the ortho position (it having seen from the nitrogen atom) of 
the aryl group of a thoria reel amine as an example is mentioned. Angle of torsion is reinforced by this. 
[0112] That is, without lowering Tg of a high Tg electron hole transportation compound and a high Tg 
electronic transportation compound by arranging effectively in an organic compound a substituent with 
steric hindrance, such as a peri position hydrogen atom of a methyl group, t-butyl, an isopropyl group, 
and a naphthyl group, although the fall of some electron hole transportation ability and electronic 
transportation ability is seen, the luminescent material which has short wavelength luminescence is 
obtained. However, a substituent is not limited above. 

[01 13] Moreover, what (in for example, the case of a triphenylamine meta position of a phenyl group) is 
also introduced to the extent that it un-conjugates, when introducing the radical conjugated to a ring is 
obtained. 

[01 14] Thus, although the example of a compound of luminescent material and disconjugation mold 
luminescent material which has a steric hindrance substituent is given to below, it does not limit to this. 
[0115] 

[Formula 14] 
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[0119] this luminous layer — the above-mentioned compound — for example, vacuum evaporation 
technique, a spin coat method, the cast method, and LB - a film can be produced by the thin film-ized 
method law, the ink jet method, etc. are well-known, and it can form. The thickness as a luminous layer 
is usually chosen in 5nm - 5 micrometers, although there is especially no limit. This luminous layer may 
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be 1 layer structure which consists of these luminescent-material kinds or two sorts or more, or may be a 
laminated structure which consists of two or more layers of the same presentation or a different-species 
presentation. 

[0120] In the organic EL device of this invention, that it is 100 degrees or more will prolong the life of 
an organic EL device, and each glass transition point (Tg) of all the ingredients that constitute an organic 
compound thin film has it. [ desirable ] Moreover, flexible nature will be given to the organic EL device 
itself. Tg is measured by the differential scanning calorimetry (DSC). 

[0121] Although especially limitation does not have the base preferably used for the organic EL device 
of this invention in classes, such as glass and plastics, and there will be especially no limit if it is the 
thing of transparence, as a substrate used preferably, glass, a quartz, and a light transmission nature resin 
film can be mentioned. 

[0122] It is the resin film which can give flexible nature especially to an organic EL device as a 
desirable base. 

[0123] As a resin film, the film which consists of polyethylene terephthalate (PET), 
polyethylenenaphthalate (PEN), polyether sulphone (PES), polyether imide, a polyether ether ketone, a 
polyphenylene sulfide, polyarylate, polyimide, a polycarbonate (PC), cellulose triacetate (TAC), 
cellulose acetate propionate (CAP), etc., for example is mentioned. 

[0124] The coat of an inorganic substance or the organic substance or the both hybrid coat may be 
formed in the front face of a resin film. 

[0125] As for the external ejection effectiveness in the room temperature of luminescence of the organic 
electroluminescent element of this invention, it is desirable that it is 1% or more, and it is 2% or more 
more preferably. 

[0126] In addition, it is electron number xlOO passed to the number of photons / organic EL device 
which emitted light to the external ejection quantum efficiency (%) = organic EL device exterior. 
[0127] Furthermore, as for the organic EL device of this invention, it is desirable to have the color 
transducer changed into a color which absorbs luminescence from a luminous layer and is different from 
this luminescence. 

[0128] As a color transducer, there are hue amelioration filters, such as a color conversion filter 
containing a fluorescent substance or a color filter, etc. 

[0129] Although a color transducer may be prepared anywhere as long as it is the location which can 
absorb luminescence from a luminous layer, it is desirable to adjoin a base and to prepare. 
[0130] As a fluorescent substance contained in said color conversion filter, an organic fluorescent 
substance or an inorganic fluorescent substance is sufficient. 

[0131] Laser coloring matter etc. may be used as an example of an organic fluorescent substance. It is a 
desirable fluorochrome with a high fluorescence quantum yield. 

[0132] As a fluorescent substance, the inorganic fluorescent substance is more desirable. An inorganic 
fluorescent substance contains a rare earth complex system fluorescent substance. 
[0133] Y202S which are a crystal parent although the presentation of an inorganic fluorescent substance 
does not have especially a limit, The metallic oxide and ZnS which are represented by Zn2Si04, 
calcium5(P04)3Cl, etc., To the sulfide represented by SrS, CaS, etc., Ce, Pr, Nd, Pm, What combined 
the ion of metals, such as ion of rare earth metals, such as Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, and Yb, and 
Ag, aluminum, Mn, In, Cu, Sb, as an activator or a coactivator is desirable. 
[0134] When a crystal parent is explained in more detail, as a crystal parent, a metallic oxide is 
desirable. For example, (X)3aluminum 16027, (X)4aluminum 14025, (X)3aluminum2Si 2O10, (X)4Si 
208, (X)2Si 206, (X)2P207, (X)2P205, (X)5(P04)3C1, (X) - 2Si308-2(X) C12 - [ - here, X 
expresses alkaline earth metal. In addition, a single component or two or more kinds of mixed 
components are sufficient as the alkaline earth metal expressed with X, and the mixed ratio is arbitrary 
and good. ] ** - the aluminum oxide permuted with alkaline earth metal [ like ], silicon oxide, a 
phosphoric acid, a halo phosphoric acid, etc. are mentioned as a typical crystal parent. 
[0135] What blended the metallic element of arbitration with sulfides, and those oxides and sulfides of 
the thing (sulfide) which changed a part of oxide of rare earth metals, such as a zincky oxide and a 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1/1 8/07 



sulfide, an yttrium, and GADORIUMU, a lanthanum, and oxygen of the oxide to the sulfiir atom, and a 
rare earth metal as other desirable crystal parents is mentioned. 

[0136] The desirable examples of a crystal parent are enumerated below. Mg4Ge05.5F and Mg4 — 
Ge06, ZnS, and Y202 « S, Y3aluminum 5012, Y2SiO10, Zn2Si04, Y203, BaMgAl 10O17, and BaAl 
12019 (it Ba(s)), Sr, MgO-aAl 203, BO (Y, Gd)3, S (Zn, Cd), SrGa2 S4, SrS, GaS and Sn02, and 
calcium 10(PO4) 6 (F -) CI) - 2 and aluminum (Mg (Ba, Sr), Mn) 10O17 (Sr «), calcium, Ba, and 
MglO(P04) 6 -- C12, PO (La, Ce)4, CeMgAl 11019, GdMgB 5O10, Sr2P207, Sr4aluminum 14025, 
Y2S04, Gd202S, and Gd2 - they are 03, YV04, and Y(P, V) 04 grade. 

[0137] What is necessary is for what was replaced with the element of the same family in part to be 
sufficient as the above crystal parent and activator, or coactivator, and for there to be especially no limit 
in elementary composition, to absorb the light of a purple-blue field, and just to emit the light. 
[0138] A thing desirable as the activator of an inorganic fluorescent substance and a coactivator is the 
ion of metals, such as ion of the lanthanoids represented by La, Eu, Tb, Ce, Yb, Pr, etc., and Ag, Mn, 
Cu, In, aluminum, and 0.001 -100-mol% of the amount of dopes is desirable to a parent, and is still more 
desirable. [ 0.01-50 mol% of] 

[0139] An activator and a coactivator are doped in the crystal by transposing some ion which constitutes 
a crystal parent to ion like the above-mentioned lanthanoids. 

[0140] If the actual presentation of a fluorescent substance crystal is indicated strictly, it will become the 
following empirical formulas, but since the size of the amount of an activator does not affect an essential 
fluorescence property in many cases, as long as there is no notice, suppose below that the numeric value 
of the following x or y is not indicated especially. For example, Sr4-xA114025:Eu 2+x writes it as 
Sr4aluminum 14025 :Eu2+ in this invention. 

[0141] Although the empirical formula of a typical inorganic fluorescent substance (a crystal parent and 
inorganic fluorescent substance constituted with an activator) is indicated below, this invention is not 
limited to these. 3-x-yA116027:Eu 2+x, Mn2+y, (BazMgl-z) Sr4-xAl 1402.5 :Eu 2+x, l(Srl-zBaz)- 
xA12Si208:Eu 2+x, Ba2-xSi04:Eu 2+x, Sr2-xSi04:Eu 2+x, Mg2-xSi04:Eu 2+x, !(BaSr)-xSi04:Eu 
2+x, Y2-x-ySi05:Ce 3+x, Tb3+y, Sr2-xP205:Eu 2+x, Sr2-xP207: - Eu 2+x, 5(BayCazMgl-y-z)-x 
(P04)3 Cl:Eu 2+x, Sr2-xSi308-2SrC12:Eu 2+x [x, and y and z express the number of one or less 
arbitration, respectively. ] 

Although the inorganic fluorescent substance preferably used for below by this invention is shown, this 

invention is not limited to these compounds. 

[Blue luminescence inorganic fluorescence compound] 

(BL-1) Sr2P207:Sn4+ (BL-2) Sr4aluminuml4025:Eu2+ (BL-3) BaMgAl 10O1 7 :Eu2+ (BL-4) 
SrGa2S4: Ce3+ (BL-5) CaGa2S4: Ce3+ (BL-6) aluminum 10O17:Eu2+ (BL-7) (Ba, Sr) (Mg, Mn) 10 
(P04) 6C12:Eu2+ (BL-8) (Sr, calcium, Ba, Mg) BaA12Si08:Eu2+ (BL-9) Sr2P207:Eu2+ (BL-10) Sr5 
(P04) 3Cl:Eu2+ (BL-1 1) (Sr, calcium, Ba) 5(P04) 3Cl:Eu2+ (BL-12) BaMg2aluminuml6027:Eu2+ 
(BL-13) (Ba, calcium) 5(P04) 3Cl:Eu2+ (BL-14) Ba3MgSi208:Eu2+ (BL-15) Sr3MgSi208:Eu2+ [a 
green luminescence inorganic fluorescence compound] 

(GL-1) (BaMg)A116027:Eu2+,Mn2+(GL-2) Sr4A114025:Eu2+(GL-3) (SrBa)A12Si208:Eu2+(GL-4) 
(BaMg)2Si04:Eu2+(GL-5) Y2Si05:Ce3+,Tb3+(GL-6) Sr2P207-Sr2B205:Eu2+(GL-7) (BaCaMg)5 
(P04)3Cl:Eu2+(GL-8) Sr2Si308-2SrC12:Eu2+(GL-9 Zi_Si04, MgA111019:Ce3+, Tb3+(GL-10) 
Ba2Si04:Eu2+ (GL-11) Sr2Si04:Eu2+ (GL-12) (BaSr) Si04:Eu2+ [a red luminescence inorganic 
fluorescence compound] 

(RL-1) Y202S:Eu3+(RL-2) YA103:Eu3+(RL-3) Ca2Y2(Si04)6:Eu3+(RL-4) LiY9(Si04)602:Eu3+ 
(RL-5) YV04:Eu3+(RL-6) CaS:Eu3+(RL-7) Gd203:Eu3+(RL-8) Gd202S:Eu3+(RL-9) The Y(P,V) 
O4:Eu3+(RL-10) Mg4Ge05.5:Mn4+(RL-l 1) Mg4Ge06:Mn4+ above-mentioned inorganic fluorescent 
substance Surface treatment processing may be performed if needed and what is depended on the 
physical processing by addition of what is depended on chemical preparation, such as a silane coupling 
agent, as the approach, the particle of submicron order, etc., the thing further depended on those 
concomitant use are mentioned. 

[0142] As a silane coupling agent, what is indicated by the "NUC silicone silane coupling agent" catalog 
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of the Nippon Unicar, Inc. issue (August 2, 1997) can be used as it is. As the example, it is beta, for 
example. -(3, 4-epoxycyclohexyl)- Ethyl trialkoxysilane, Glycidyloxy ethyltriethoxysilane, agamma- 
acryloyloxy-n-propyl tree n-propyloxy silane, A gamma-methacryloyloxy-n-propyl-n-propyloxy silane, 
A JI (gamma-acryloyloxy-n-propyl) G n-propyloxy silane, An acryloyloxy dimethoxy ethyl silane, N- 
beta(aminoethyl) gamma-aminopropyl trimethoxysilane, N-beta(aminoethyl) gamma-aminopropyl 
methyl dimethoxysilane, gamma-aminopropyl triethoxysilane, N-phenyl-gamma-aminopropyl 
trimethoxysilane, gamma-mercapto propyltrimethoxysilane, etc. are mentioned. 
[0143] As a particle used by this invention, it is desirable that it is a non-subtlety particle, for example, 
particles, such as a silica, a titania, a zirconia, and a zinc oxide, are mentioned. 
[0144] The inorganic fluorescent substance used for this invention does not pass through a mechanical 
crushing process from a viewpoint of luminescence reinforcement at the time of manufacture, that is, 
what is compounded by the build up method is desirable, and what is manufactured by the liquid phase 
process especially according to a sol-gel method etc. is desirable. Moreover, a presentation top has that 
desirable from which the inorganic oxide serves as a parent. 

[0145] As for an inorganic fluorescent substance, being manufactured by the sol-gel method is desirable. 
Although written for example, to the Sumio Sakuhana work "application of a sol-gel method" (company 
issue of the 1997 AGUNE ** style) as the manufacture approach by the sol -gel method in detail With 
the "sol-gel method" as used in the field of [ fundamentally, leaves a solution, means how to compound 
an ingredient at low temperature rather than scorification through solation of a solution, and gelation, 
and ] this invention It can point out performing the reaction in a liquid phase process at at least 1 process 
of fluorescent substance manufacture, and can distinguish from the synthesis method performed at the 
melting reaction applied to the usual inorganic fluorescent substance composition. The sol-gel method 
of this invention The element (metal) generally used for a parent, an activator, or a coactivator For 
example, metal alkoxide metallurgy group complexes, such as a tetramethoxy silane (Si4 (OCH3)) and 
europium =2 and 4= pentane JIONETO (Eu 3+(CH3 COCH=C CH3 (O-)) 3), Or the double alkoxide 
which adds and makes a metal simple substance in those organic solvent solutions (for example, Mg 
[aluminum(OBu)3] 2 grade which adds and makes metal magnesium in the 2-butanol solution of 
aluminum (OBu)3), The manufacture approach by carrying out initial-complement mixing as a metal 
halogenide, the metal salt of an organic acid, and a metal simple substance, and carrying out a 
polycondensation thermally in the state of the liquid phase or chemically is meant, and baking, reduction 
processing, etc. may be performed if needed. 

[0146] In addition, it is defined [ others / "the metals (Metals)" generally defined by the periodic table 
etc. ] as the "metal" of said metal alkoxide, a metal halogenide, a metal salt, or a metal as a thing 
containing all the elements of "transition metals (Transition Metals)", all the elements of a 
"lanthanoids", all "actinoid" elements and the boron defined as "a nonmetal (Non Metals)", and silicon 
(silicon). 

[0147] Moreover, when manufacturing especially with a sol -gel method, after carrying out patterning of 
the liquid containing the precursive solution or primary particle of a fluorescent substance to a 
transparence substrate by print processes, the ink jet method, etc., crystallization processing of baking, 
reduction processing, etc. or high brightness-ized processing may be performed. 
[0148] The compound which either an aromatic series system or a non-aromatic system is OK as, and is 
preferably expressed with the following general formula (1) as an organic ligand which what has Ce, Pr, 
Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, etc. as a rare earth metal is mentioned as a rare earth 
complex system fluorescent substance, and forms a complex is desirable. 

[0149] general formula (1) Xa - Lx, Ly, and Lz express the atom which has two or more joint hands 
independently, respectively among a -0-x)-(Ly)n-(Lz)-Ya[type, n expresses 0 or 1, Xa expresses the 
substituent which has the atom which can be configurated at least in contiguity of Lx, and Ya expresses 
the substituent which has the atom which can be configurated at least in contiguity of Lz. Furthermore 
the part of the arbitration of Xa and Lx are condensed mutually, a ring may be formed, the part of the 
arbitration of Ya and Lz are condensed mutually, a ring may be formed, Lx and Lz are condensed 
mutually, a ring may be formed, and an aromatic hydrocarbon ring or at least one aromatic heterocycle 
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exists in intramolecular further. Xa-(Lx)-(Ly)n-(Lz)-Ya However, beta-diketone derivative and a beta- 
keto ester derivative, What transposed the beta-keto amide derivative or the oxygen atom of said ketone 
to sulfur atom or -N(R201)-, When it expresses the crown ether which transposed the oxygen atom of 
crown ether, aza-crown ether, thia crown ether, or crown ether to the number sulfur atom of arbitration, 
or -N(R201)-, there may not be an aromatic hydrocarbon ring or an aromatic heterocycle. - In N(R201)-, 
R201 expresses the aryl group which is not permuted [ the alkyl group which is not permuted / a 
hydrogen atom, a permutation, or/, a permutation, or ].] In a general formula (1), the atoms which are 
expressed with Xa and Ya and which can be configurated are specifically an oxygen atom, a nitrogen 
atom, a sulfur atom, a selenium atom, and a tellurium atom, and it is especially desirable that they are an 
oxygen atom, a nitrogen atom, and a sulfur atom. 

[0150] In a general formula (1), as an atom with two or more joint hands of being expressed with Lx, 
Ly, and Lz, although there is especially no limit, and a carbon atom, an oxygen atom, a nitrogen atom, a 
silicon atom, a titanium atom, etc. are mentioned typically, that of this better potato is a carbon atom. 
[0151] Although the example of a rare earth complex system fluorescent substance expressed with a 
general formula (1) below is shown, this invention is not limited to these. 
[0152] 

[Formula 18] 
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[0154] 

[Formula 20] 
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[0155] 

[Formula 21] 
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[0156] 

[Formula 22] 
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[0157] 

[Formula 23] 
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RF-17 



RF-21 




RF-19 




_l 3 




[0159] Next, the suitable example which produces the organic EL device of this invention is explained. 
If the method of producing an EL element which consists of an anode plate / hole injection layer / 
electron hole transportation layer / an electron hole transportation mold luminous layer / electronic 
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transportation layer / an electronic injection layer / cathode is explained as an example, first, on a 
suitable base, 1 micrometer or less of thin films which consist of desired electrode material, for example, 
matter for anode plates, will be made to form by approaches, such as vacuum evaporationo and 
sputtering, so that it may become the thickness of the range of 10-200nm preferably, and an anode plate 
will be produced. Next, the organic compound thin film of the hole injection layer which is a component 
ingredient, an electron hole transportation layer, an electron hole transportation mold luminous layer, an 
electronic transportation layer, an electronic injection layer, and an electron hole blocking layer is made 
to form on this. 

[0160] As the approach of thin-film-izing of this organic compound thin film, although there are a spin 
coat method, the cast method, the ink jet method, vacuum deposition, etc. like the above, especially the 
point of the homogeneous film being easy to be obtained and being hard to generate a pinhole to a 
vacuum deposition method or a spin coat method is desirable. The producing-film method different 
furthermore for every layer may be applied. When adopting vacuum deposition as film production, 
although it changes with classes of compound to be used etc., as for the vacuum evaporationo condition, 
it is desirable to choose suitably whenever [ boat stoving temperature ] generally in 50-450 degrees C, a 
10-6 to ten to 2 Pa degree of vacuum, the evaporation rate of 0.01-50nm/second, the substrate 
temperature of -50-300 degrees C, and the range of 0. lnm - 5 micrometers of thickness. 
[0161] A desired EL element is obtained by making the thin film which consists of matter for cathode 
on it form by approaches, such as vacuum evaporationo and sputtering, after formation of these layers, 
so that 1 micrometer or less may become the thickness of the range of 50-200nm preferably, and 
preparing cathode. Although the producing-film method which takes out on the way and is different 
although it is desirable for it to be consistent by one vacuum suction, and to produce from a hole 
injection layer to cathode as for production of this organic EL device may be given, in that case, 
consideration of working under a desiccation inert gas ambient atmosphere is needed. 
[0162] Moreover, it is also possible to make production sequence reverse and to produce it in order of 
cathode, an electronic injection layer, an electronic transportation layer, an electron hole transportation 
mold luminous layer, an electron hole transportation layer, a hole injection layer, and an anode plate. 
Thus, luminescence can be observed, if + is impressed for an anode plate and it impresses about 
electrical-potential-difference 2-40V for cathode as a polarity of -, in impressing direct current voltage 
to the obtained organic EL device. Moreover, even if it impresses an electrical potential difference with 
a reverse polarity, luminescence is not produced at all, without a current flowing. Furthermore, in 
impressing alternating voltage, only when an anode plate changes + and cathode changes into the 
condition of it emits light. In addition, the wave of the alternating current to impress is arbitrary and 
good. 

[0163] The organic EL device of this invention which gave [ above-mentioned ] explanation can be used 
as the various luminescence light sources, a lighting system, and a display device. In a display device, a 
full color display is attained by using three sorts of organic EL devices whose color transducers are blue 
transducer, green transducer, and red transducers. 

[0164] As a display device, the display of television, a personal computer, mobile computing devices, an 
AV equipment, a teletext display, an information display automatic in the car, etc. is mentioned. A 
simple matrix (passive matrix) method, an active-matrix method, or whichever is sufficient as the drive 
method in the case of using it as a display which reproduces especially a static image and a dynamic 
image, and using it as a display for animation playback. 

[0165] Although the back light for domestic lighting, lighting in the car, a clock, or liquid crystal, a 
signboard advertisement, a signal, etc. are mentioned as a lighting system, it does not limit to this. 
[0166] As a lighting system, luminescence emitted from the luminous layer of an organic EL device 
may be used as it is, the fluorescent substance which has absorption is combined with the color field of 
this luminescence, color conversion is carried out, and it is good also as the white light. The white light 
is white which a CIE chromaticity diagram defines. 

[0167] Moreover, you may use as a laser oscillation organic EL device by giving resonator structure to 
the organic EL device of this invention. 
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[0168] Although the light source of an optical storage, the light source of electrophotography, the light 
source of an optical-communication processing machine, the light source of a photosensor, etc. are 
mentioned as the purpose of using the organic EL device which carries out laser oscillation of such short 
wave Nagamitsu, it does not limit to this. 
[0169] 

[Example] Although the example was given and this invention was hereafter explained to the detail, on 
the glass substrate (example 1) which is not limited to this, the mode of this invention vapor-deposited 
ITO by 200nm of thickness, and formed the anode plate (sheet resistance 30ohm/**). On this anode 
plate, the compound 1-21 was vapor-deposited to 33nm of thickness with the vacuum deposition 
method, and the electron hole transportation layer was formed. Subsequently, the compound 3-1 was 
vapor-deposited to 33nm of thickness, and the electron hole transportation mold luminous layer was 
formed. Furthermore, on it, BC was vapor-deposited 33nm of thickness, and it considered as the 
electronic transportation layer. 

[0170] Vapor codeposition of Mg and Ag was carried out to the last, the MgAg (10:1) cathode of 200nm 

of thickness was formed, and organic EL device No.l was produced. 

[0171] 

formula 25] 




0172] The physical properties of a compound 1-21, a compound 3-1, and BC are shown below. 
0173] 
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[0174] The luminescence property of the produced organic EL device is shown. They were the 
luminescence maximum wave length of 405nm of electroluminescence, the maximum brightness of 500 
cds, and maximum radiant energy 16W/steradian/m2. 

[0175] 1.0%, in the CIE chromaticity diagram, external ejection quantum efficiency was (0.175, 0.06), 
and was purple-blue fields. Moreover, driver voltages were 4- 19V. 

[0176] In addition, it is electron number xlOO passed to the number of photons / organic EL device 
which emitted light to the external ejection quantum efficiency (%) = organic EL device exterior. 
[0177] In addition, the measuring method of the amount effectiveness of external ejection asked for the 
number of photons which asked for the number of photons of 380-780nm from the energy of the photon 
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of each wavelength, and emitted light from the luminescence side based on the lumber cyanogen 
assumption further in the emission spectrum measured by spectral radiance meter CS-1000. Moreover, 
the electron number was calculated from the amount of currents. 

[0178] (Example 2) On the glass substrate, ITO was vapor-deposited by 200nm of thickness, and the 
anode plate (sheet resistance 30ohm/**) was formed. On this anode plate, the compound 1-1 was vapor- 
deposited to 33nm of thickness with the vacuum deposition method, and the electron hole transportation 
layer was formed. Subsequently, the compound 3-1 was vapor-deposited to 33nm of thickness, and the 
electron hole transportation mold luminous layer was formed. Furthermore, on it, Compound BC was 
vapor-deposited 33nm of thickness, and it considered as the electronic transportation layer. 
[0179] Vapor codeposition of Mg and Ag was carried out to the last, the MgAg (10:1) cathode of 200nm 
of thickness was formed, and organic EL device No.2 were produced. 
0180] The physical properties of a compound are shown below. 

;oi8i] 
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[0182] The luminescence property of the produced organic EL device is shown. They were the 
luminescence maximum wave length of 405nm of electroluminescence, the maximum brightness of 300 
cds, and maximum radiant energy 13W/steradian/m2. 

[0183] 1.2%, in the CIE chromaticity diagram, external ejection quantum efficiency was (0.175, 0.06), 
and was purple-blue fields. 

[0184] (Example 3) On the glass substrate, ITO was vapor-deposited by 200nm of thickness, and the 
anode plate (sheet resistance 30ohm/**) was formed. On this anode plate, 20nm of m-MTDATA was 
vapor-deposited with the vacuum deposition method, and the hole injection layer was formed. 
Subsequently, the compound 1-21 was vappr-deposited to 20nm of thickness with the vacuum 
deposition method, and the electron hole transportation layer was formed. Furthermore, the compound 
3-1 was vapor-deposited to 20nm of thickness, and the electron hole transportation mold luminous layer 
was formed. BC was vapor-deposited 20nm of thickness on it, and it considered as the electronic 
transportation layer. And on it, 20nm laminating of the Alq was carried out, and it considered as the 
electronic transportation layer. Furthermore, LiF0.5nm and aluminuml lOnm were vapor-deposited, 
cathode was formed, and organic EL device No.3 were produced. 
[0185] The physical properties of a compound are shown below. 
[0186] 
[Table 3] 
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[0187] 

[Formula 261 
m-MTDATA 




[0188] The luminescence property of the produced organic EL device is shown. They were the 
luminescence maximum wave length of 405nm, the maximum brightness of 700 cds, and maximum 
radiant energy 25W/steradian/m2. 2.1%, in the CIE chromaticity diagram, external ejection quantum 
efficiency was (0. 175, 0.06), and was purple-blue fields. 

[0189] (Example 4) The organic EL device No.4 [ same ] as an example 1 were produced except having 
changed the electronic injection layer into the compound 2-3. 
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0190] The physical properties of a compound are shown below. 
0191] 

Table 4] 
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[0192] They were the luminescence maximum wave length of 405nm, the maximum brightness of 600 
cds, and maximum radiant energy 22W/steradian/m2. 

[0193] 1.1%, in the CIE chromaticity diagram, external ejection quantum efficiency was (0.175, 0.06), 
and was purple-blue fields. 

[0194] Driver voltages are 4-27V, and it came to drive them to stability as compared with the example 1 
by making Tg of all compounds into 100 degrees C or more. 

[0195] (Example 5) On the glass substrate, ITO was vapor-deposited by 200nm of thickness, and the 
anode plate (sheet resistance 30ohm/**) was formed. On this anode plate, the compound 1-21 was 
vapor-deposited to 33nm of thickness with the vacuum deposition method, and the electron hole 
transportation layer was formed. Subsequently, the compound 3-1 1 was vapor-deposited to 33nm of 
thickness, and the electronic transportation mold luminous layer was formed. Furthermore, on it, BC 
was vapor-deposited 33nm of thickness, and it considered as the electronic transportation layer. 
[0196] Vapor codeposition of Mg and Ag was carried out to the last, the MgAg (10: 1) cathode of 200nm 
of thickness was formed, and organic EL device No. 5 were produced. 

0197] The physical properties of a compound are shown below. 

0198] 

Table 5] 
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[0199] The luminescence property of the produced organic EL device is shown. They were the 
luminescence maximum wave length of 402nm of electroluminescence, the maximum brightness of 300 
cds, and maximum radiant energy 13W/steradian/m2. 1.1%, in the CIE chromaticity diagram, external 
ejection quantum efficiency was (0. 175, 0.06), and was purple-blue fields. 

[0200] (Example 1 of a comparison) Organic EL device No.6 [ same ] were produced except having 
changed the electronic transportation layer BC of organic EL device No. 1 of an example 1 into Alq. 
Then, Alq became an electronic transportation mold luminous layer. 



[0201] 
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[0202] The luminescence property of the produced organic EL device is shown. They were the 
luminescence maximum wave length of 518nm of electroluminescence, the maximum brightness of 
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3300 cds, and maximum radiant energy 8.8W/steradian/m2. Moreover, in the CIE chromaticity diagram, 
it was (0.30, 0.50) and was an yellowish green field. 

[0203] (Example 2 of a comparison) Organic EL device No. 7 were produced similarly except having 
changed into m-MTDATA the compound 1-21 which is the electron hole transportation layer of organic 
EL device No. 5 of an example 5. Then, m-MTDATA became an electron hole transportation mold 
luminous layer. 

0204] The physical properties of a compound are shown below. 
;0205] 
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[0206] The luminescence property of the produced organic EL device is shown. In the luminescence 
maximum wave length of 430nm of electroluminescence, the maximum brightness of 500 cds, 
maximum radiant energy 4.4W/steradian/m2, and a CIE chromaticity diagram, it was (0.163, 0.125) and 
was a blue field. 

[0207] (Example 6) the ITO top on a substrate — as a hole injection layer — a compound 1-21 — as 30nm 
and an electron hole transportation mold luminous layer — a compound 3-1 — as 30nm and an electronic 
transportation layer - a compound 2-7 — as 20nm and an electronic injection layer — Alq - as 20nm and 
cathode - LiF0.5 - organic EL device No. 8 which vapor-deposited 1 lOnm for nm and aluminum with 
the vacuum deposition method were produced. 



[0208] 
Table 81 
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[0209] The luminescence maximum wave length of electroluminescence was (0.175, 0.06) in 405nm, 
the external ejection quantum efficiency of 1.1%, the maximum brightness of 450 cds, maximum radiant 
energy 16W/steradian/m2, and a CIE chromaticity diagram, and the luminescence property of the 
produced organic EL device was a purple-blue color. 

[0210] (Example 7) Life evaluation was performed about organic EL device No.3 produced in the 
above-mentioned examples 3, 4, and 6, and 4 and 8. In addition, it reaches organic EL device No.4, and 
the glass transition point of all the ingredients with which 8 constitutes an organic compound thin film is 
100 degrees or more, and, on the other hand, contains the ingredient with which, as for a part of organic 
EL device No.3, a glass transition point cuts 100 degrees C. 

[021 1] The measuring method of a life put in the organic EL device into the desiccator, and 
decompressed it to 0. lPa or less. In the condition, the constant current drive was carried out in 1 .OA. 
The magnitude of an organic EL device is 2mx2mm. 

[0212] The brightness at this time was measured and the place which brightness reduced by half was 
made into the life. When the life of organic EL device No.3 is set to 1, it reaches organic EL device 
No.4 and the relative life of 8 is shown in the following table 9. 
[0213] 
[Table 9] 
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[0214] It turns out that it life[ super-]-ized by leaps and bounds by making into 100 degrees C or more 
the glass transition point Tg of all the ingredients that constitute the organic compound thin film of an 
organic EL device. 

[0215] (Example 8) Ethanol 15g and gamma-glycidoxy propyltriethoxysilane 0.22g were added to 
Aerosil of 5nm of mean diameters 0.1 6g, and it stirred under the open system room temperature for 1 
hour, this mixture and 20g (GL-10) of inorganic fluorescent substances .-- a mortar — moving » good — 
after grinding ****** and 70-degree C oven - oven (2 hours and 120 more degrees C) - 2 hours - 
heating - surface treatment - having carried out (GL-10) — it obtained. 

[0216] Moreover, surface treatment of RL-10 and BL-3 was performed similarly. After adding and 
stirring butyral 30g dissolved in lOg (RL-10) of red luminescence inorganic fluorescent substances of 
this invention which gave the above-mentioned surface treatment with the mixed solution (300g) of 
toluene / ethanol =1/1, it applied on glass by 200 micrometers of Wet thickness. Stoving of the obtained 
applied glass was carried out in 100-degree C oven for 4 hours. Furthermore, the color conversion filter 
(F-l) of this invention was produced by sticking a red color filter. 

[0217] Moreover, the color conversion filter (F-3) was produced by painting a green luminescence 
inorganic fluorescent substance (GL-10) by the same approach as this, painting a color conversion filter 
(F-2) and a blue luminescence inorganic fluorescent substance (BL-3) by stretching a green color filter, 
and stretching a blue color filter. 

[0218] organic EL device No. 1- of this invention which produced this F-l in the above-mentioned 
example — 5 or 8 — it was alike, respectively, it set and put on the field which has not vapor-deposited 
the organic compound thin film (F-EL1). the same - the color conversion filter of F-2 and F-3 sheets - 
organic EL device No.l- 5 or 8 — it was alike, respectively, it set and put on the field which has not 
vapor-deposited the organic compound thin film (F-EL2, F-EL3). 

[0219] When the current was passed to F-EL1, color conversion was carried out with the color 
conversion filter, and purple-blue luminescence turned into red light. 

[0220] When the current was passed to F-EL2, color conversion was carried out with the color 
conversion filter, and purple-blue luminescence turned into green light. 
[0221] When the current was passed to F-EL3, color conversion was carried out with the color 
conversion filter, and purple-blue luminescence turned into blue glow. 

[0222] (Example 9) The magnetron sputtering system (SLC[ by Shimadzu Corp. ]-15 smooth S form) 
equipped with 200x700mm two targets of 2 was used, and the transparent conductive film was 
produced. It ITO(s). as a base — as a poly ary late bright film with a thickness of 100 micrometers and the 
target for barrier nature thin films — as SiOl.5 and the target for transparent conductive thin films — a 
tin-oxide ratio — 10% — Only with an argon a barrier nature thin film as sputtering gas The total gas 
pressure 1.4mTorr, Quantity-of-gas-flow lOOsccm (seem: standard cc/min (Ixl0-6m3/min)), It is what 
added oxygen to the argon 1% in the transparent conductive thin film. The total gas pressure SmTorr, 
The barrier thin film formed membranes by [ as RF1000W (1.11 W/cm2) and a transparent conductive 
thin film serving as DC 0.5 A and 300V (0.17 W/cm2) ] as quantity-of-gas-flow 50sccm and power 
conditions. The barrier nature thin film was processed for 7.5 minutes, and 40nm in thickness and a 
transparent conductive thin film were processed for 30 minutes, and obtained lOOnm in thickness, and 
the transparence resin film of 50ohms of sheet resistance, and **. 

[0223] The rest produced the organic EL device like the example 8 using this plastics base. 
[0224] As for these organic EL devices, it is possible to make it curve, and they can be applied to a 
flexible device. 

[0225] (Example 10) An example of the display of this invention which consists of organic EL devices 
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of this invention produced in the above-mentioned example 9 hereafter is explained below based on a 
drawing. Although the organic EL device produced in the example 9 emits what uses the resin film as a 
base, and has a color transducer, and emits red light, the thing which emits green light, and blue glow, 
the number of them is three. 

[0226] Display image information by luminescence of an organic EL device, for example, drawing 1 is 
the mimetic diagram of the display of a cellular phone etc. 

[0227] A display 1 consists of a control section B which performs the image scan of Display A based on 
the display A which has two or more pixels 3, and image information. 

[0228] a control section B is electrically connected with Display A - having — two or more pixels 3 - it 
is alike, respectively, the pixel 3 for every scanning line carries out sequential luminescence of a scan 
signal and the image data signal according to an image data signal based on the image information from 
the outside with delivery and a scan signal, an image scan is performed, and image information is 
displayed on Display A. 

[0229] Drawing 2 is the mimetic diagram of Display A. Display A has the wiring section containing two 
or more scanning lines 5 and data lines 6, and two or more pixel 3 grades on a base. The main members 
of Display A are explained to below. 

[0230] In drawing, the light in which the pixel 3 emitted light shows the case where it is taken out in the 
direction of a white arrow head (down). 

[0231] The scanning line 5 and two or more data lines 6 of the wiring section consisted of an electrical 
conducting material, respectively, and the scanning line 5 and the data line 6 intersected perpendicularly 
in the shape of a grid, and it has connected with a pixel 3 in the location which intersects perpendicularly 
(detail un-illustrating). 

[0232] A pixel 3 will emit light according to reception and the received image data in an image data 
signal from the data line 6, if a scan signal is impressed from the scanning line 5. The full color display 
of the color of luminescence is attained by juxtaposing a red pixel, a green pixel, and a blue pixel on the 
same base suitably. 

[0233] Next, the luminescence process of a pixel 3 is explained. Drawing 3 is the mimetic diagram of a 
pixel 3. 

[0234] The pixel 3 is equipped with the organic EL device 10, the switching transistor 1 1, the drive 
transistor 12, and the capacitor 13 grade. 

[0235] In drawing, an image data signal is impressed to the drain of a switching transistor 1 1 through the 
data line 6 from a control section B. And if a scan signal is impressed to the gate of a switching 
transistor 1 1 through the scanning line 5 from a control section B, the drive of a switching transistor 1 1 
will turn on and the image data signal impressed to the drain will be transmitted to the gate of a 
capacitor 13 and the drive transistor 12. 

[0236] While a capacitor 13 is charged by transfer of an image data signal according to the potential of 
an image data signal, the drive of the drive transistor 12 turns on. A drain is connected to power-source 
Rhine 7, and, as for the drive transistor 12, a current is supplied to an organic EL device 10 from power- 
source Rhine 7 according to the potential of the image data signal with which it connects with the 
electrode of an organic EL device 10, and the source was impressed to the gate. 
[0237] If a scan signal moves to the following scanning line 5 by sequential scanning of a control 
section B, the drive of a switching transistor 1 1 turns off. However, since a capacitor 13 holds the 
potential of the charged image data signal, an ON state is maintained, and even if the drive of a 
switching transistor 1 1 turns off, luminescence of an organic EL device 10 continues the drive of the 
drive transistor 12 until impression of the following scan signal is performed. When a scan signal is 
impressed next by sequential scanning, the drive transistor 12 drives according to the potential of the 
following image data signal which synchronized with the scan signal, and an organic EL device 10 emits 
light. 

[0238] namely, luminescence of an organic EL device 10 — two or more pixels 3 — the switching 
transistor 1 1 and the drive transistor 12 which are an active component to each organic EL device 10 - 
preparing - two or more pixels 3 - light is-emitted in each organic EL device 10. Such a luminescence 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



1/18/07 



approach is called the active matrix. 

[0239] Here, luminescence of two or more gradation depended on the image data signal with two or 
more gradation potentials of a multiple value is sufficient as luminescence of an organic EL device 10, 
and ON of the predetermined amount of luminescence by the binary image data signal and OFF are 
convenient for it. 

[0240] Moreover, maintenance of the potential of a capacitor 13 may be continued and held to 
impression of the following scan signal, and it may be made to discharge, just before the following scan 
signal is impressed. 

[0241] In this invention, only when not only an active matrix but the scan signal mentioned above is 
scanned, the luminescence drive of a passive matrix method which makes an organic EL device emit 
light according to a data signal is sufficient 

[0242] Drawing 4 is the mimetic diagram of the display A by the passive matrix method. In drawing, 
two or more scanning lines 5 and two or more image data lines 6 counter on both sides of a pixel 3, and 
are formed in the shape of a grid. 

[0243] When the scan signal of the scanning line 5 is impressed by sequential scanning, the pixel 3 
linked to the impressed scanning line 5 emits light according to an image data signal. 
[0244] By the passive matrix method, there is no active component in a pixel 3, and reduction of a 
manufacturing cost can be measured. 

[0245] (Example 1 1) The inorganic fluorescent substance of an example 8 was mixed at a rate of BL- 
10:GL-10:RL-10=10:90;45. After adding and stirring butyral 30g dissolved in lOg of this mixed 
fluorescent substance with the mixed solution (300g) of toluene / ethanol =1/1, it applied on glass by 
200 micrometers of Wet thickness. Stoving of the obtained applied glass was carried out in 100-degree 
C oven for 4 hours, and the color conversion filter (F-4) of this invention was produced. 
[0246] These F-4 was put on the field which has not vapor-deposited the organic layer of organic EL 
device No. 1 (F-EL4). 

[0247] When the current was passed to F-EL4, color conversion was carried out with the color 

conversion filter, and purple-blue luminescence turned into the white light. 

[0248] When the lighting system of the white light which consists of above-mentioned F-EL4 was 

produced, ****** which makes a desired color emit light became possible by using as a color transducer 

what the inorganic fluorescent substance mixed in this way. Like the conventional organic EL device, 

this is easy rather than it adjusts the lamination of a device. 

[0249] 

[Effect of the Invention] Light was shape[ of a field Remitted by power saving, and production of a 
flexible device is possible and luminescence maximum wave length with high luminous efficiency was 
able to offer the luminescence light source and the lighting system using an organic EL device 415nm or 
less and this organic EL device, and the display device. 



[Translation done.] 
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[0060] IE?Lfi!i*at ttiE?L«r«5M-rS»^Srirt 

jHUHaMifc***ift. 30 
[0061] IBLfti&f tt*Jf i L<(*WMRft6£ 

*®&?hjE^m&mmct$i%iJ s 4 1 5 nmia 

ffl^mSS^f^MM^tl^l^^t LTm?ft&Jf £ 
«E*#415nm-C&SC:i:##£U\ o£9. «* 40 

m*\tiiAJZ3m^xmmm&*$&#4 1 5 
n miarc** i fc l w m&x&giz^x 

li. ±MLtzM*)X$>&. 

[0062] 3bfc&*feg#4 1 5 nmrnromiifis 
[0063] m&i*#fHi. jEFLO&At L< ttfft 50 
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1 2 

ft. ll»ft*>vv#fc-e;fc.>TfcJ:^. iE7l^iH*t»t L. 

ft. t^yyy^fr&^e^ypv^f*. 7xxi^ 
yy'rsys&gft. ry-/P7$ygsgft. 

**irv-*«ftft. x^»j;pr^h 

ft. s^-fyssgft. 7-'jyj» 

[0064] jBLM&ttfU: LTtt. ±fBOi<D£&Bl 

[0065] 5 WtSft&tf X^- 'J 

/PTSyft-Sft'OttSltRlfcL-CH:. N.-N, N' , N* 
-fh57i-;k-4, 4' -y7S/7x-;kN, 
N' -y'7i-^-N, N' -t'X(3-^f;l^7i- 
— C 1 . 1' -b'7i^) -4. 4' -y'7S^ 

(TPD) ;2. 2-t*X (4-^-p-h'J^TSy 
7i-iH Tovty ; 1 , 1-h'X (4-^-p-hU 
^75y7x-;P) is?w\*y-y ; N, N, N' . 
N" -Th7-p-hU^-4. 4" -y'75yt'7x 
->V;\, l-t'X(4-y-p-hW7Sy7x- 
-4-7x-^y?d^ty; h'X (4-^f 

;wrsy-2-^^7xx^) 7x-;M?y; b*x 

(4-y-p-MJ;P7S>'7x-;l') 7x-/W? 
>-;N, N' -y'7x-;HN, N\ -is < 4 
y7x-^) -4, 4' -y'7S/t'7x-^; N, 
N, N' , N' -fh57x-^-4, 4' -^757 
y'7x-^I-f/h 4, 4' -t'X (y'7x-^7S 
7 ) Y U 7x-^ ; N , N, N-HJ (p~MJ 

T$> ; 4- (v-p-h'J/kTSy) -4' - 

C4- (S^-p-MJ*T5y) Xf-UiPJ 
y ; 4-N, N-y^x-^S/- (2-y'7x-^ 
t'^)\y-b>;3-^Ky-4' — N, N-i?7 
x^7S/Xf;K^-fe> ; N-7x-W;WV- 

$ /?>k:{i. *ffl#^®5 0 6 15 6 9^*Jfflmtz§i 

nztix^t 2®e>®ai%mmi:ft : f i mzG~r& t> 

mUi4, 4' -t'XCN- (1-^-7^) -n 
-7x-/U7$y) t'7x-;MNPD) . tm¥4- 
3 0 868 8^«fca®$tlT h 'J 7x^7 5 
VXX-y hi^3^^-A-X hS(cSfe$il^4 , 
4' . 4' ' -hUX CN- O-^f^x-^) - 
N-7xX;PT$y^ h»j7xX^T5y (MTDAT 

A) %f#mf e>ti&. 

[0066] 2e>izztit>(otmt:mfr?mizmAi 
®zm^&ztt>x'?>&. 



1 3 

[00 67] ttz. Pi-Si, pS- S i C&fcV)*!! 

[0068] mMsmmt* mjmmziii^fr 
[0069] x i %?mtt.i&t\mim%--m 1 1 

[00 70] **iV&. t-f^-t^ 4V 
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[ o o 7 1 ] $ fc. 3T%mizm.-t&&zmA-t&®a 
izimst-t&mzmx-th mm. hu^x-zi/rs 

[0072] vKOJ: d KAf«^ffl^^*-ri,jEfLII 
[0073] 

[ftl] 
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17 18 
1-5 




C 4 H9<t) 

1-6 




CHj 

1-7 




WW) 

1-8 




[0 0 7 5] * * Ut3) 




[0076] 



*40* Ut4] 




[0077] 
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23 
1-17 




[0078] 



40 
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25 26 
1-21 1-23 




[0080] 
[0079J 




[0082] 



* * [flU 0] 
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[0084] z<ojEmm\i. iMEimmtim. mm%W4 1 5 nmiaTtud zt-cht. mmk 

? >-'x M£. L t*£04^1W*at X 0 . &BHk [0091] 3bfcffi*»;Ra*4 1 5 n mOT^m* 

mm?$>&. zcojEmmu. imnm^mxtiz. i o o 9 2 ] ^com^iitm^fc l-c«. 7ity 

[0085] ietlhj*^* 1 '. mmimmL%^nv uywmft. isy*-^ symm*. +*\&viht 

[oo86i*^BBtcfc^-c. fi5feE#s?ii!i*iBfcfe ^bw». %=?®BmtLx>f!\t>tix^h*j*+rvy 

tf 5 . 7 e Via.TTS>oT . 8aEiE?Lfiiji««^3K® [0093]$ hZZtitrftimtWi&MKmZ.L 

ZCDig,^. WEfcftM$mm(04*yfcXT-yis*r)V I o 0 9 4 ] 2*:&gt8tt£ffl^6.r t t>T£ £ . 

[0087] jE?ltli*Wfl«W ^y-fb-Kx^^^ ^fc U*. 

-ft^ftlOHOMO (gsSA^Fttii) l"OPfcJ> [0095] £«0J: 3 *£f8fc£fcJi&KW£-0!i: L 

^iuErLii!S»flT'^«ffi5r«l£^-€»*\ xtfy ;fcT1S*>*t6. Mb LXlih VTV-/l>T$y<07V 

?-hm£B&i-&fri>i<m{^£&<tt®x'%M -)vm?)jt>vY®. is&gstthax:) £$.tmw&<o 

utftm££ , )m.m$fcLfi:mx'$>&. wm&mA-t&zbtfmf^tiz. zmzx^tti 
[0088] mscmmz^xitiMrtMQTh 30 nttmztiz. 

h. ifz. 4 *>1l&f->&*YMM#\*btii* iOH [0096] ttto*>. t-7<f-A>&. 4V 

oMomm^m^s.'jtiiL^t^zbim^t. -r Tnt;^^ +7+)vm^vmmm : m<?>±ffim 

%bi?m.zti*t»zbijmt?>. (Qb&wmmiGim^Mzmi&iizwgt&zbiz 

[oo89j mfmmuiWfimtthimi^t jo. msmmm.^^coTs^Twtzb^K. 

•Kmmizinztih. hwmm&mmhixh. aiu wymitis&m 

[0090] mm\$$mi> Kitmmmhz jrr & i><ox'n^\ 

btfx-%- h . irnm&^x . iB^^'jE?i^MsiBt [0097]*^. ^#st*a-r*« £gA-ri>*&£ 

«ft*»&6 c 4 1 5 n mJJlTT'&i. i fc *W4 U\ * [ 0 0 9 8 ] Z<T> X o fciftK»agi»$:*^S«iF« 

m-h mb iimmnm&nMmmmvxmmb £.m?&tfztuzm&t& hcox-n^ \ 

LxjEfiMmznu wuEHjmmimm-^mm [0099] 

mttm<vmm*.m:#4 1 snmx-hhzbmz l [^12] 
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tOl 00] 




M^mmm. xv>a-vm. ^xvm. lb&. a 30 

m- & z. t #?z h . mmm » wj§ tLx<n 
mmu . fttzttimitte ^\ m®u 0. 1 n m - 5 u m 

[0102] nTmmw. mmtmzL^^iz 

[0103] ^mtzBwc . mmtfTEfiMmmftx 
mx\ mo. mmimmmx-hh^ mm=F 

vv±xt>->x. mmmmmm.itwMifi. 
[oio4] m^mrtuim&mt&hmTtffcs * 50 



•?hx.*)V*-X'%m.Zti, 4 A*M 

[0105]^^. $tm*M&tii±j&t mmx'b 
[0106] mzmmmf&t&mMmz^xm. 

(i. Mi*fc£#4 1 5 nmVXYX'bhZttfgmX' 

s>i. zcr>*oifmMntLxii. ^r®E Lm^<m 

[ 0 1 0 7 ] ifcfc. lua^)jE?L^)*»«^?«!i*»^ 
<^6if*^*««t IX i>mi?z h . 
[0108] fBfc*mii*'j e=A'*^<y-A^*'j 

[0109] a*, (yxbfo 



39 



[oiioi mxmt txit. jERMimm. m^m 

Tgx-bhit&tomtL^. 
i o 1 1 1 1 zco x d ^^mt^umtm^-^t l 
x\tn%=Fmi±wmmmmz^ wvmmth 

[0112] t%h*>. X^)V&. t -7*f-)Vm. ■< v 
3-1 
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4 0 

tii. su wmtisnzm^-ti^x-it^. 

[ 0 1 1 3 ] 4fc, ^#^(cftS-tSSiSr^A-tS^ 
[ 0 1 1 4 ] X d KAfl^Hi^£*-t&fB13* 
[0 115] 

MU4] 




3-2 




[0116] 
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[0 117] 



* * UU6] 




[01 18] 



* * Htl7] 



(24) 



3-7 
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3-8 




3-9 




3-10 




3-11 




[0119] zomma. jm^bs* . mttxMm 

®fi§j£-CJ>-?Ti>J:v>U *>£v*t. B-fijftXiiflS 



« [0120] *%hbo*«e Lsmciswt , 

?SEf»MaiS£i£ (DSC) (z J: 0 SS£3ftS . 

[0121] *wmimE Lmnzm t<m^ti 



47 

S3i3r<. it:. &R<7>l>0>TS>ti\miz®mi%^ 
AS. 

[oi23] ®&y < )i>j»t tx\t. mmixv^v 
>=fV79V—Y (pet) „ ■xvx.+vy-t-yfv— 

V (PEN) . .-K'JX-f-^X/^y (PES) . tf'J 
'J^-^-b (PC) . -b^o-Xh'JT-fex-h 

(tac), ^o-xnf- hTntr^-h (c 
a p ) mfrh+ch y < *J>mimftatih . 

[ 0 1 2 4 ] mmy < /u*(&$mMt. wmi> t<a 

[0125] *%ty<riW&X.V9 VU)V$.*v±VXm 

[oi26] ^. 9mu*)mtA : mm (%) =*»e 

LS^I^fc?BfcL*:*i^/*r«E LUHHccSLfcm 

^f&x 1 0 0T'*>6. 

[ 0 1 2 7 ] $ <i>C. *%HB<0W»E L*?tt. IBtS 

[0128] zstmit txa. mmztttti&g. 

[0129] &£&mt. f&tJf A^<OfBfc£«JRtti* 

hmwx'btiifiizizwtirxmhz^tf. mtizmz 

[0130] 13£fe£Bl7 < )V*-^i$^iKh i mfo 

t txi±mmtitti>*imxtxx'i>&\.\ 
[oi3i] m&m*<r>mt Lx^-^-^m^ 

x-hh. 

[0132] wtwt txit. s*m£m0)*tfi&£ l 
[0133] w&mm&m$im£8imtt:^iJ s . is 

h%S^T'J>SY2 02S, Zn 2 Si04. C as (PCu) 

3 c 1 m£Km.2tih&m&mm z n s. srs, 

CaS^fcf^SitSKfllfetC. Ce, Pr. Nd, P 
m. Sm, Eu. Gd t Tb, Dy. Ho, Er> T 
m. Yb^^ljS^S^-f^-V-^Ag, Al, Mn. 

In. Cu. Sb^^S^'f^^Kffi^^iitK 
SSPJfc Lxm*£btti><?)ir&£ L^. 

[0134] *S B B B #*^Sfc:PL<ilWSi: . 

ftfc LTtt^gefl:^* 5 ^ ix . mm. < x ) 8 a 

li60*7. (X)4Ali40 15 . (X) 3 Ai2Si 
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2O10. (X) 4 Si20 8 . (X) 2 Si 20 6 . (X) 2 P 
2O7. (X) 2 P 2 05. (X)s(PO«)aCl. (X) 
2S 13O8-2 (X) C I2 

tzzx. x,iryp*y±aftat*t. xx-m 

Lxmft>ti&. 
10 [0135] L^mikimt txa. m& 

©-**«jtiiFFWjiifc mm) to. fcj:t*t&± 

[0136] m&mom L\w*\xr &nm-h. 

Mg4Ge05.sF. Mg4GeOe« ZnS. Y2O2S. 
Y3A UOn. Y2 S i O10. Zm S i O4. Y2O3. 
BaMgAlioOn. BaAli20i9. (Ba, Sr. 
20 Mg)O aAl 2 0 3 . ( Y. Gd ) BO3 . (Zn. 
Cd) S. SrGa2St, SrS, GaS. SnOi. 
Caio (PO4) 6 (F. C 1 ) 2. (Ba. Sr) (M 
g. Mn) A 1 10O17. (Sr. Ca s Ba. Mg) 10 
(P04)eCl2. (La. Ce) PO4. CeMgA 1 
11O19. GdMgBsOio. Sr 2 P207. Sr4Ali4 
O25. Y2SO4. Gd202S. Gd20 3 L YVO4. Y 

(p. v) o 4 tre&s. 

[0137] tih<mmm.vmm&K\imxm 
30 t<iz^mi^\m*%<.mmm<r>ft*m.Lx 
[0138] mmmnffiSftL mzsmt ixm 

L^tOli. La. Eu. Tb. Ce. Yb. Prffc 
$m.%tlh7>9;4Y1imn4*>. Ag. Mn. C 
u. In. Al^)^S<0^*>-CfeO. 
«W>MC**LT0. 0 01~10 0t^%*W*L<. 
0. 0 1~5 0^%*<$^>fc:#^U^ 

[0139] saffj. m&m\m£m**mm-z>4 

40 z.hZtX'Z<7M&C0fptZV-7ZtL&. 

[0140] siM,M(7)Mii . mmtmrt- 

^V^fcfc-TS. ^lfSr« ,Ali4 025 : Eu 

*^WtrfcV^T«S r 4 A 1 14O25 : Eu**fc3l 

[0141] tlTtCTt^P3r*sa®3tfr (J£ H B H #ftfcK 
SS!lt<J:oTfill£$nSiltim3tft) <0tfj£*^^t 
50 S* 5 . *miteZtit>lzmfc2tii>i>0)X'te%\\ (B 
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aiMgi-i) 3-i-yA 1 is027 : Eu ! 'i, Mn'S. S *C 1 : Eu* 4 ,, S r*-, S isOs -2 S r C 12 : Eu 

H-.AluChs : Eu*V (Sri-.Ba,) i-.A h [ x. ytiXV ztt-Ht-Fftl JitTOffiSO&iSrfl 

S12O8 : Eu lf i, Ba J -..Si04 : Eu ! *.> Sr ! " f. ] 

,Si04 : Eu2»,, Mg2-,Si04 : Eu*\. (Ba JaTfc^Wfc:iaF4L<ttffltf*t*«MW6t*t«* 

Sr) i-«Si(>4 : Eu^.^ Y2-,-yS iOs : C *miliZh^(0{k-&yil l zm%Ztl&i>COX'\&: 

e3u< Tb3»y, SH-1P2O5 : Eu ! *,, Sr J -,P! U. 
O7 : Eu ! «., (Ba,CaxMgi- y -i) 5-1 (P04>3* 



(BL- 


1) 


Sr 2 P20 7 : Sn 4+ 


(BL- 


2) 


Sr4Ali40 2 5 : Eu 2+ 


(BL- 


3) 


BaMgA I10617 : Eu 2+ 


(BL- 


4) 


SrGa2S4 : Ce 3+ 


(BL- 


5) 


CaGa2S4 : C e 3+ 


(BL- 


6) 


(Ba, Sr) (Mg s Mn) AI10O17 : Eir 


(BL- 


7) 


(Sr x Ca x Ba. Mg) 10 (P0 4 ) 6C12 : 


(BL- 


8) 


BaA I2S i Os : Eu 2 + 


(BL- 


9) 


S T2P207 : Eu 24 


(BL- 


10) 


Sr 5 (PO4) 3C 1 : Eu 2+ 


(BL- 


11) 


(Sr, Ca, Ba) 5 (PO4) 3C 1 : Eu 2+ 


(BL- 


12) 


B aM g2 A 1 16O27 : Eu 24 


(BL- 


13) 


(Ba, Ca) 5 (P04) 3 C1 : Eu 2+ 


(BL- 


14) 


Ba3MgS i20s : Eu 2+ 


(BL- 


15) 


SrsMgS i 2 Os : Eu 2+ 




(GL- 


1) 


(BaMg) A 1 16O27 : Eu 2+ , Mn 2+ 


(GL- 


2) 


Sr4A I14O25 : Eu 2+ 


(GL- 


3) 


(SrBa) Al2Si20e : Eu 2+ 


(GL- 


4) 


(BaMg) 2Si0 4 : Eu* + 


(GL- 


5) 


Y2 S i O5 : Ce 3+ , Tb3 + 


(GL- 


6) 


Sr 2 P207-Sr 2 B205 : Eu 2+ 


(GL- 


7) 


(BaCaMg) 5 (PO4) 3C 1 : Eu 2+ 


(GL- 


8) 


Sr2Si3 0s-2SrCl2: Eu 2+ 


(GL- 


9) 


Zr2Si04. MgAlnOia : Ce 3 \ Tb 3 + 


(GL- 


10) 


Ba2S i O4 : Eu 2+ 


(GL- 


11) 


Sr2S i 04 : Eu 2+ 


(GL- 


12) 


(BaSr) SiQ4 : Eu 2+ 



(RL- 


1) 


Y2O2S : Eu 3+ 


(RL- 


2) 


YA1 O3 : Eu 3+ 


(RL- 


3) 


Ca 2 Y 2 (Si0 4 ) 6 : Eu 3+ 


(RL- 


4) 


L i Y9 ( S i O4 ) 6O2 : E u 3+ 


(RL- 


5) 


YVO4 : Eu 3+ 


(RL- 


6) 


CaS : Eu 3+ 


(RL- 


7) 


GdzOa : Eu 3+ 


(RL- 


8) 


Gd 2 0 2 S : Eu 3+ 


(RL- 


9) 


Y (P, V) O4 : Eu 3 * 


(RL- 


10) 


Mg4Ge05.5 : Mn 4 + 


(RL- 


11) 


MgiGeOe : Mn 4+ 
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yuan. &m&itzii.itmcr) r&mj tii. hrcjsjw 



[014 2] i syVi}»/? , >)VimtLX\t. B#xx &mx12.mZtlX^h r £ilS (Metals)jO 

#-*|S5$£it?&fT ( 1 997^8fl2B) <0 TNUCi/ itr^ii(Transition Metal 

»jn-y i^ytf yTyy^Jj ^oT'fciieillSft. s ) j ^T07c*. ryyfsj Fj o£T<07c^ 

TV^i>c7>#-e<0*£&;u *coft#0»i: LT«i. 09* *T9+J4 Fj <0£Tc07t3L i>«ttJf r#£B (No 

fcT . £ - ( 3 , 4 -X^v^^n^>-;W) -Xf-/P n Metals) jt iX^M^tltt^m. 

h UT;k3^^v7y. i,~;)V**i'^1-)V\- tix ( v'j ay) t>ofc LT£»-f £. 

h^rv-^y, r-7?'Jn.iHJfy-n-7Dt;P [ 0 1 4 7 J ±tz. &£.V)V-¥)VfcCW&th18&. 

f;^5y, N-/3 (T5yx^;P) r-7$/7*otr [014 8]^±JS^*^^fefrttT«i, #±S&fl 

^MMl^^y. N->9 (TSyx^k) r-T fcLTCe, Pr % Nd, Pm. Sm, Eu, Gd> T 

^yyutuv^^J^Y^^yy. r-rsyro t> s Dy, ho> Er. Tm, Yb^s-^pf&i?)*^ 

t^MJxh*i/i^y. N-7x^-r-7Syr If ^ Jlflc&£l&*-*«ll£tt-?fc LT1±. 

•J* h^vv^y&fcWlf £>*iS. ( 1 ) -C^^ixS-ft.^*^* U*. 

[0143] *&^TfflV^ft|>«&?fc LTfcL Mi [0 1 4 9 ] HRsS ( 1 )Xa- (Lx) - (Ly) n 

tmTTbhzttfmK. mta. ^v*. 20 - <lz> -y 3 

[0144] *$&BJjfcjm^*i&iS»ft«i. fSftB afd^tltoB^SfcbL, ntt O^fcli 1 SritbL. 

g^tc«tgWffi#Ig£i£$rV\ -y& XaliLx<OgS«fitKSffinr^lS^Sr*-rSSJe»Sr 

0 tVP KT<y T8re£j£3*l£ «><0##;fc t < . HfcV StbU Y aliL zcO|^^IJ(i^&S7£*r?-S 

WWLn. Lzt»±i:vMc:i^LTIS5:mt-rt>«J:<. Lx t L 

[0145] aassbftMi. v^-yjwsicj: zfc«av^i&^L-c^^)SLTt>ck<. trnizft? 

i:li. Wi'tf, Mft** >"V'*-y*aW»GPBj (1 30 -olfttT*. fcfc'L. Xa- (Lx) - (Ly) n- 

9 9 7^T/**jatt56ff) fc»L<a*rtVO^#. (Lz) -Ya^-^hygl^^/S-^hXXr 

a^tfjKli. ig?fcb^JiS&L . MPP/AHk fMOr Affim. 0 hT 5 F^ftXttiflE*- h y<?)Bm 

*jwrev*"3 r»/*-y»Hfej MfctB§o4»$: *X ^^^yx-r^Tlf^^^yx-x^^Jtli^ 

<fct> llSTiSffl£T'?)&J6£:fTd<ri:&*£L. il# T^^yx-T^tfcti^^yx-T^I^lSw^ 

cO*aa3t^^tUiffl$iil»^SiR«Tffo-&fi£^fc £^<0&^lg?**:tt-N (R201) -fcS£8U 

mtt&ZkWTZh. *%ffl<rr/iv-?)i>mi.. HSR ? 5»> yx-f ;l/5r^i5-r^ Wi^#^fbk^S 

MtliS«c*^{iKjS^J*?t«WitSa'Jfc:fflv^7c^ tt\&mW$s%mm<Xi>X.\\ -N (R201) - 

(£M) £Mz.&7-hyjt h^vv-^y (Si (OCH fcfcwc R m li. *XK?. ^^)t{±iia^^T 

3)4) ^a.-Ot<7A= 2 . 4 =^y^ y^***- h )V*)V%. w&iMimm&<r)7 v—A&t&r. ] - 

(Eu" (CH 3 COCH=C (O-) CHa) 3) #<7) Jtfti? ( 1 ) fcfcV^T. Xafcil^YaT'^iXi.ffifi^' 

muz^mmMtx^iyy^rt^^^v imt -tisym?. T-mmTXb*). fttz&mm?. m. 

IfA 1 (OBu ) 302-7*/-;MSiKfc&«v^* eSUlS^-Cfc^rfc*^* U*. 

v^iSrJnxT^Mg CA 1 (OBu) 3] zm) . ^ [01 50] HR^ (1) fctJ^T. Lx. Ly. Lz 

s^Noyy^, immcr>&m&. &mmftt txm x-mti& 2mxhm^^^Mi-t txa. «tc 

ttzxhm&mtwmt. <mtz&ix®iSL*m& ^ ^unys^. f-^yMi^#*<f^s^ c<o 

W9*ltLTfcJtv\ £l\.*l><r)limm?X'b&. 
1 0 1 4 6 ] ro^gT^^^^ F. &mAO^* 50 [0151] OTtHR^ ( 1 ) X'mtihft±m&fc 
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[01 54] 
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